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Sixteen-inch Tool-room Lathe. 





We give on this page illustrations showing 
the front and rear of a lathe built especially 
for tool-room work by the Lodge & Davis 
Machine Tool Company, of Cincinnati. In 
general design the lathe is the same as their 
regular lathe, but has some features added 
designed to fit it 
specially for the 
purpose mentioned. 
It hasa five-stepped 
cone for a 24-inch 
belt, a spindle of 
high-grade steel, 
with a 1/,-inch hole 


through it, and 
accurately ground 
bearings of extra 


length running in 
boxes made of a 
composition of 85 
parts of copper, 15 
parts tin. 

The feed is trans- 
mitted by belt run- 
ning on a four-step 
cone, or by gearing, 
giving a range from 
$s to 175 cuts per 





«a 





_ CINCINNATID. 





eA 
Ly, 


YY, Yd! 





A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS, 


NEW YORK, THURSDAY, SEPTEMBER 3, 1891. 


are arranged for the convenient storing of 


tools and extra appliances not in use. A 
double-friction countershaft furnished, 
having 12-inch pulleys for 34-inch belt. 


18 


over the carriage, 94 inches; has a bed 6 feet 
long; turns between centers 3 feet 1 inch, 
and weighs 2,250 pounds. 
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inch. <All feeds are 
reversed in the 
apron. There is an 


automatic cross- 
feed, and the cross- 
feed screw is grad- 
uated. 

There is an auto- 
matic stop for the 
carriage which can 
be set to throw the 
feed at any 
point. As in the 
other lathes by this 
firm, the lead screw 
is placed within the 
bed— protected 
from dirt and chips, 
is nearest the tool 
or point of resist- 
ance, and is 
nected to the car- 
riage by an open 
nut, cut from the 
solid, the two parts 
of which have slid- 
ing bearings, upon 
which they work in 
opening and shut- 


out 


con- 


ting, seven inches 
long. 
The carriage is 


fitted with a com- 
pound rest, which 
is accurately gradu- 
ated, and has a slid- 
ing bearing 13 
inches long, in ad- 
dition to which there is a Slate taper attach- | 
ment having the bar*mounted upon brackets 
cast solid with the bed, and so arranged | 
that tapers can be turned or bored up to6 
inches to the foot. 

Steady and follow are provided, 
which can be used for any size work up to 
their full capucity, without collets. 

Actuating screws, studs for the apron 
of steel and with 
ground bearings. The supporting pedestals 


rests 


mechanism, etc., are 


- 
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SIXTEEN-INCH TOOL-ROOM 


If there is not already a system that can 
be satisfactorily employed to replace the 
overhead trolley system for electric cars, 
some one should crowd invention tothe end 
of producing one. The overhead trolley sys- 
tem appears to be growing in disfavor rather 
rapidly, but the people want electric cars. 
ie = 

It is said that the Order of Railway Con- 
ductors has a membership of nearly 20,000 
in good standing 
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YORK, AS SECOND CLAss MATTER. 


| **Oldone, how much coalare you burning ?” 
I called Joe, my fireman, and from a 
| rather dirty book he extracted the informa- 


about some months | tion that the amount was almost exactly six 
The lathe swings over the bed 164 inches; | since; got it in place, and had it turning | tonsa day. 


About half the steam goes for 


| 
over for more than three months. I had | other uses than driving the engine, 


some little difficulty in placing it, which I 


may write you about later. 


Don’t you think,” said Smeaton ‘‘ that 


But just now I! this amount could be cut down a little ?” 


I didn’t quite like 
the insinuation. I 
had hired Joe be- 
cause he was a first- 
class fireman ; hired 
him because I knew 
that the company 
couldn’t afford the 
luxury of a cheap 
fireman. I felt 
proud of his 
achievements as a 
fireman. I invited 
Smeaton into the 
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boiler-room, opened 
door after door, and 
asked him to look 
at the fires. ThenT 
called his attention 
to the steam gauge, 
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LATHE, 


| have something on my mind which has set 
me thinking a good deal. 

I have told you before that Smeaton had 
a peculiar way of setting people thinking. 
In fact, that is the peculiarity of Smeaton. 
Smeaton is getting lots of work out of the 
mill, and he does not appear to be doing 
much work himself, and the men don’t ap- 
pear to be working any harder than before 
He came into the engine-room about two 


months ago, and says in his abrupt way : 





which stood less 
than two pounds 
below where the 
pop valves would 
get in their work. 
‘*Mr. Smeaton,” 
I said, ‘‘do you 
- think youorl could 
_ burn better fires 


than these, or that 
we could find a man 
who could ?” 

‘I don’t know,” 
he said, ‘‘ what you 
could do. To my 
eye those fires look 
just right, and as 
for my firing like 
that, it would be 
just as impossible 
as it would be for 
me to climb that 
chimney. As for 
getting a man to do 
better than is 
doing, I don’t be- 
lieve you could do 
it, not if you paid 
him in the same 
way you pay Joe. 
Does Joe have 
hopes of more pay?” 

I explained that 
Joe was not an en- 
gineer, and had no 
hopes of being one; 
that I gave him two 
dollars and a quar- 


Joe 


ter a day, which 

was more than any 

fireman about there got; also that there 

was no impending prospect of his getting 
more pay. 

Smeaton followed, with his eye, the 


sweeping stroke of the connecting rod for 
about half a minute, then he said: ‘‘I ex- 
pect you are paying Joe well for what he 
does, and L expect Joe earns every cent he 


gets. I didn’t refer to Joe’s present pay so 


much as to his future prospects. Joe is 


steady and industrious, and he has a family 
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that he is proud of. 
have observed them walking out together 


I know this, because I 


Sunday afternoons. Now don’t you sup- 
pose he would rather have three dollars a 
day to spend on that family of his than two 
dollars and a quarter?” 

I supposed he would. 

‘Then if I were you I would give him a 
chance to earn it. When,” he continued, 
‘‘you get a man right down to the point 
where there is no probability of an advance 
in wages, you cannot expect anything befter 
of him than he is doing. He may do fairly 
well, or he may do very well, as Joe is 
doing, but that is all he will do. Let that 
same man see that if he does better he will 
get paid for it, and you give him an in- 
centive. I never knew a man who was 
doing so well that he couldn’t do better, if 
there was a sufficient object for his doing 
so. Dollars and cents bring out the best 
there isin the majority of men. This may 
not be creditable to human nature, but it is 
a fact we have to deal with. Joe works 
hard enough ; I’m not sure but he works too 
hard, with his hands. Suppose you give 
him a chance to use his head a little more ? 
Give him a chance to work more with his 
head and less with his hands, at the same 
time making money for himself and money 
for the company.” 

I didn’t see what Smeaton was driving at, 
and I told him so. 

Smeaton thought a minute, ‘‘ Oldone,” he 
said, ‘‘what do you know about co-opera- 
tion?” 

‘*Don’t know anything about it, only that 

five years ago I sunk the only five hundred 
dollars I had, in the co-operative store down 
at the Corners.” 
' “TT mean,” says Smeaton, 1 different 
kind of co-operation from that. Suppose, 
Joe being a man with whom you are en- 
tirely suited, you put him and the G@. & I. 
into co-operation in a way that neither ad- 
vances any money, and both have a chance 
to make money ?” 

I had to inquire what he meant. 

‘*T mean just this. If the coal Joe burns 
costs the company eighteen dollars a day I 
would advise with him to the effect that he 
would get just half of what he saved the 
company by reducing the coal bill.” 

Then in his quick, nervous way, Smeaton 
went out of the room, and I went to think- 
ing. I knew that I had heard all I should 
hear from him in the matter. I furtively 
watched Joe firing, and I couldn’t see how 
he was to do better. But two days later I 
had a talk with Joe. 

** Joe,” said I ‘‘don't you think you could 
get along with a little less coal 7” 

Joe flared up. ‘‘Mr. Oldone,” he said, 
‘if you think you can find some one who 
can fire these boilers on less coal than I do 
I should think it was your duty to do so.” 

I rather liked the manner of Joe’s flying 
up. He knew he had been doing well, and 
wasn’t afraid to intimate as much, 

Then I came out squarely. ‘‘ Joe,” I said, 
‘you are burning eighteen dollars worth of 
coal a day, and I haven’t a word of fault to 
find with the amount of coal youuse. But, 
if you can find a way of burning less, what- 
ever you save in cost shall go one-half to the 
company and one-half to you. It shall be 
share and share alike. Ten per cent. less 
coal used would give you ninety cents a 
day added to your wages ; and less coal to 
handle.” 

Joe excused himself to look at his tires, 
but in a few minutes he came back. 

‘*Mr. Oldone,” says he, ‘‘ is this a scheme 
to cut down my wages?” 

I assured him that it was a plan to save 
money for the company, and incidentally to 
increase his wages. 

Joe thought fora minute, then he said: 
‘*Well, I think I have been firing these 
boilers pretty well, but if this is a square 
thing I will start Monday morning and see 
what my share in the saving will be.” 
started Monday and | 
couldn’t see any difference in particular in 
the way he managed the boilers, But after 


66 « 


Joe morning, 


> J | 
he had worked on the new plan for just} 


four weeks he found himself ahead one 


the company was ahead by just that sum, 
and, says he, ‘‘I haven’t shoveled so much 
coal, so my work has been a little easier. 
If,” he continued, ‘‘I had a good damper 
regulator, and a trap in the steam pipe, I 
think I could do a little better still.” 

Joe will get the damper regulator and 
|the steam trap. 

The day after Joe’s saving had been ac- 
counted for, Smeaton, accidentally like, | 
wandered into my little office. 

“Well, Oldone,” said he, “so you have | 
been trying co-operation with Joe.” 

I admitted that I had. 
tinued, ‘‘I see that it has come out pretty | 
well.” | 

I admitted that Joe had contrived to in- | 
crease his wages by one dollar and seven | 
cents a day, and Smeaton, without giving | 
me a chance to continue, remarked: 
the company has made just that sum.” 

‘*Oldone,” he continued, ‘‘I am obliged 
to you for the experiment you have made.” 

I felt a little cheap under the credit 
Smeaton was giving me in the matter, be- 
cause, while he had not ordered the trial, he 
had ‘‘ suggested” it, which is as near as he 
ever comes to ordering anything. 

Smeaton on: ‘‘As I gaid before, 
Oldone, when you cut a man off from all 
possible chance for bettering his condition ; 
set up nothing ahead for him to work for, 
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went 


of affairs that you can have. There are 
those who work hard for fame, but in the 
common affairs of life men work for what 
money will buy. A man may use the money 
he earns to better support his family, or he 
may use it to help build churches and 
hospitals, but to whatever use he puts it he 
always wants to earn more, and he wants to 
get what he earns. 

‘‘ Now,” continued Smeaton, ‘‘since I 
have seen how well you have succeeded with 
Joe, I am going to put the same plan in 
operation throughout the entire works. I 


ject was to make money for the company, 


Iam going to try and get every man in the 
employ of this company interested in making 
and saving money for the company, and 
there isn’t any way to do this other than to 
plan for him to make money for himself.” 
I am interested in seeing how Smeaton 
will make his plan work. JOEL OLDONE, 
ee 
Truing Saws. 


By C. E. Granpy. 


Of all the mechanical pursuits for bread 
and the dollar, F know of no department in 
which closer work is called for than 
inthe machine shop as a whole, including 
the pattern and wood shop connected with 
it. And yet the circular bench and cut-off 
saws are the most abused of any tools that I 
ever ran across. 

I worked for several years as a pattern 
maker in a machine wood shop, and I know 
of some of the causes of this. Notably is 
the practice of molders coming in from the 
foundry with pieces of old flasks and rotten 
boards to cut up for ‘‘ soldiers” for molds; 
such pieces are filled with sand, and more or 
less nails, and are not good for a sharp saw. 
It is soon dull, and the molder does not 
seem to have any respect for anything only 
his own kit. He growls and crowds onto 
the saw until it soon is blistered and 
stretched on the rim, and it is not possible 
to make a straight run with it. Nowasa 
pattern maker I protest against such prac- 
tice, but as a saw hammerer—making that 
my business now—I am all right. If the 
saws are abused, and brought in for me to 
put to rights again, why it only gives me 
more work, 

My business for fifteen years has been 


has been in connection with a machine shop. 





I am now running a saw and machine shop 
on my Own account. 

] propose to give in this article the method 
of repairing a sprung or blistered saw, so that 


** And | 


| while he is gone to dinner. 


you have just about the worst possible state | 


have told you before that while my first ob- | 


still while doing that I wanted to see every | 
man in the works well paid and contented. | 


hammering saws, and a part of that time! 


- To make it clear: A blister is a bent spot, 
or the same condition asa part of the plate 
forming the tooth bent for set. The plate 
is bent enough to stay set in both cases, only 
a bent tooth does not change the tension, 
and a blister does change it; it buckles that 
part of the plate, and must be bent back 
again. This restores the tension somewhat, 
but in doing this that part of the plate be- 
comes stretched, and causes tension in the 
surrounding plate immediately connected 
with the blistered spot. It seems that the 


| only practical way to bend this blister back 


‘‘ And,” he con-| is by the use of a hammer and anvil. It is 
humped up, and must be humped back 
again. For a saw 12’ to 20”, 12 to 16 


gauge, a two-pound hammer will do. It 
hould have a moderately rounding face, 
and be very smooth, and the same is true of 
the anvil. 

If you do not care to buy a set of tools for 
| this, then get a two-pound machinist’s ham- 
| mer, pick out the highest and smoothest 
| place on the blacksmith’s anvil, and use it 
On this puta 
| thin piece of sheet copper, then strike heavy 
| blows directly on the convex side of the 
| blister and force it down, using your short 
| straight-edge. When you get it down level, 
hammer the saw all over both sides alike on 
the bare anvil, except where the blister is; 
| do not touch this spot only to true it, using 
the copper blanket between the saw and 
anvil. By hammering lightly all over the 
plate you have restored the tension. To 
judge when this is right, your saw, if run- 
ning ata high speed, should have a little 
drop to it, that is, the most tension on the 
edge caused by hammering most near the 
center. To find this drop or sag, lay the saw 
down flat, and with thestraight-edge applied 
across the saw at right angles with the sup- 
port raise the edge next you, and the plate 
should show ,/5"' drop at and near the center; 
| turn the saw down, and it sheuld drop the 
|same on that side, too; this for about 2,000 
revolutions per minute. 

In truing up the plate, test all over both 
sides with the short straight-edge. 
you find a round hummock use the round 
face of the hammer, but if the high place 
extends in ridge-like form, that is, longer 
one way than the other, use the pene 
end of the hammer parallel with the ridge. 


Ss 





When | 





A very dry hard block of wood, oak or 
maple, or, what is best, lignumvite end- 


for a flat anvil top; indeed, some saw makers 
prefer to use this, but I prefer a large flat- 
top anvil; this always remains in shape, and 
| true. 

| If your saw happens to be center-bound 
| or rim-slack, ‘* fast” as termed by saw ham- 
| merers, it should be hammered at and near 
the edge; this condition is known by the 
saw dropping near the center too much 
when testing flat. The tension may be the 
reverse of this, and drop at the edge; by 
forcing the straight-edge hard down, hold- 
ing the saw up a little, one edge resting on 





before said, by hammering the plate about 
one-third the way out from the center in 
circles, three or four of them both sides alike, 
on the smooth, hard-faced anvil, with the 
| round face of the hammer. 





| 





a support, the edge will fall away, leaving | 
the center the highest. This is overcome, as | 


wise of the grain, is a pretty good substitute | away from 


| 


the whole length, both sides alike, with pene 
parallel with length of saw; do this a few 
times, then straighten as first begun, and it 
will stay so, for you have restored the ten- 
sion at the edge. 

——— oe -- ——_ 


Electricity in Mines. 


The introduction of electricity into min- 
ing promises to revolutionize the old meth- 
ods of bringing into profitable operation 
many properties heretofore idle through 
lack of an economical power for the trans- 
portation of ore, for the operation of stamp- 
mills and concentrators, or even for drilling 
where large bodies and low grades were to 
be found. 

In nearly every camp there is an abund- 
ance of water-power to be had, but the 
trouble is to get the power just where it 
was most needed, or the ore to where the 
power could be utilized. This problem 
seems near to solution by the combination 
of the water-power and the electric motor, 
and the practical methods for the transmis- 
sion of the power so generated directly to 
the mine. 

Recent experiments in the utilization of 
electricity in this manner have been watched 
with a great deal of interest by miners and 
mine owners, and the success of the one at 
Telluride is of no small importance. 

The Gold King stamp-mill at that point 
is now in successful operation from electric- 
ity conveyed two and one-half miles from 
an alternating current dynamo, capable of 
developing 140 horse-power, in turn ope- 
rated by water-power. 

The idea of so utilizing the great power 
of mountain streams heretofore wasted origi- 
nated with L. L. Nunn, who is interested in 
and general manager of the Gold King 
property. He is the pioneer in the im- 
portant innovation, and he is entitled to the 
thanks of the miners of the world for his 
invention. 

Other mine owners in the Telluride dis- 
trict have been prompt to see the great ad- 
vantage of the new scheme, and other 
plants will be put in at once. The Bell- 
mont will convey power to its mills three 
miles and a half from the valley below, and 
others will follow as soon as possible. 

The saving to the mine owners, and the 
increase in profits which will accrue to 
owners of mines high up the mountain or 
convenient water-power can 
readily be seen. Mills can now be built at 
the mines, and the concentrates rather than 
the ores conveyed to the ralley below. 
Mills that have this method operate more 
economically, and the many low-grade prop- 
erties to which the expense of power has 
been a bar to operation, can be worked toa 
profit. It is a step forward in mining, and 
when thoroughly understood and put to 
common use will add millions to the output 
of Colorado mines.— Denver Republican. 

——~q@pe——__——_. 

The London Electrician describes and 
illustrates an electro-magnet for use in eye 
surgery, brought out by Tatham Thompson, 
of Cardiff. It is about 24 inches long and 
weighs 5 ounces. It has been successfully 
used to ascertain whether the foreign body 


|is of steel or of a non-magnetizable metal; to 


| om | 
| These rules hold good on large saws, and, 


'as far as it goes, on all metals. A piece of 
| boiler plate, if about square, will have the 
/same action, and is restored in the same 
| way. I have astonished old machine shop 
|men by truing up a large flat casting about 
four feet square by one-half inch thick that 
| became warped in planing. 
| A word about your hand saws. I assume 
|that a wood shop man knows how to file 
‘and set both circular and hand saws as well 
as I do, sol leave that part. Hand saws 
often become kinked, and when you hammer 
and 


the edge true straight the back is 
crooked. Hammer that straight and the 


edge is worse than before, and the more 
you hammer the worse itis. Take such a 
saw to a very smooth-faced anvil, and grind 
| your pene hammer so the pene is highest at 


the center, and polish smooth, then hammer 
dollar and seven cents a day, and, of course, ‘a sawyer ina wood shop can true up his saw. | your saw with the pene in the center along 


lacerating the delicate tissues. 


move the fragment from an inaccessible part 
of the eye to one favorable for its extraction, 
and to remove it from the surface or even 
the retina of the eye without cutting or 
In the most 
serious case recorded, a blacksmith in a 
South Wales colliery was recently, while 


stamping a new pick, struck in the eye by a 


fragment of steel. The patient, whose other 
eye was affected through sympathetic irrita- 
lion, was put under the influence of ether, 
the orifice of the wound slightly enlarged to 
enable the pole of the electro-magnet to be 
introduced, and the latter inserted in the 
direction which the fragment presumably 
had taken, On the withdrawal of the mag- 
net the second time the piece of steel came 
readily through the wound attached to it. 


ape 

The Railway Register reprints our editorial 
on the Ravenna accident, and ¢rroneously 
credits it to the Judustrial World, 
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A Positive Driving Drill Chuck. 


We give on this page illustrations of a new 
drill chuck, which, while it centers and holds 
straight shank drills in the ordinary manner, 
i. e., by movable jaws worked by a single | 
right and left-hand screw and wrench, has, | 
in addition, a driver which drives the drill | 
positively, and with no more liability of | 
slipping than is the case with taper shank | 
drills. 

Our 





illustrations show the chuck assem- 
bled and in detail, and make it easy to per- 
ceive wherein it differs from others. Back 
of the jaws there is a driver having a slot 
through it which passes over the end of the 
drill loosely, this driver being held in the 
body of the chuck in such a way that it is 
free to adjust itself and drive without side 
strain, and without tendency to make the 
drill run out of true. 

For taper shank drills there are split col- 
lets, having holes to fit the shanks, while the 
outsides are cylindrical, to adapt them to be 
held by the jaws. The jaws have inter- 
locking faces, as shown, so that they will 
hold down to the smallest drills, and for 
small drills the jaws alone hold securely 
enough, while for larger drills the jaws need 
not be tightened so much as is usually 
necessary, Which, of course, not only saves 
time, but wear and tear as well. This, of 


course, tends to preserve the accuracy 
of the chuck. The makers of the chuck 
inform us that some of the leading 


twist drill makers have agreed to furnish 
straight shank drills, flatted to fit the driv- 
ers, Without extra charge. 

All the working parts of the chuck are of 
tool-steel, hardened, and a chuck which we 
have inspected at the store of the Prentiss 
Tool and Supply Company, in this city, 
excellent construction and work- 
manship. They are made in five sizes, to 
hold drills from 0 to 2 inches diameter, by 
the Pratt Chuck Company, Clayville, Oneida 
County, N. Y. 
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Processes in 
Arts. 


Abrasive the Mechanic 


By Joun RICHARDS. 


(From a Paper Read Before the Technical Society of 
the Pacific Coast.) 


We published the first part of this very 
interesting paper last week. Continuing 
the matter, Mr. Richards quite fully de- 
scribed the roll-grinding process of Mr. J. 
Morton Poole, which we omit, because we 
very fully showed it in our issue of July 3, 
1886. Then followed: 


ROLLING ABRASION, 


I now come to what is the most novel and 
least known abrasive 
that of ‘rolling abrasion’; that is, the dis- 
integration of hard material by means of 
globular particles rolling under pressure. 


among processes— 


This is a new process, in so far as entering 
into industrial use, and was the discovery of 
Messrs. B. C. A. Tilghman, of Phil- 
adelphia, the inventors of the sand blast, | 


and R. 





this paper. The sand blast experiments, 
after they had progressed some years, led to 


which will be explained in a future place 4 
! 


~ sa 
what may be called general experiments in | 


cutting and obdufate | 
such as hard steel, glass, granite, and so on. 
The Tilghman brothers had, at Philadel. | 
phia, an extensive laboratory, equipped | 
with all kinds of apparatus for physical ex- | 
periments, and in some attempts at cutting 


abrading material, 





or abrading hard materials it was soon dis- | 

. } 
covered that the ordinary agents, such as 
sand, corundum, glass, and so on, had but 
like. They also discovered 


flint, and the 


little effect on tempered steel, glass, granite, | 
| 
that, while the scratching or cutting of such | 
material was slow and expensive, it could | 
be easily pulverized by means of pressure | 
applied on a small point, such as a sphere 
presents when in contact with a plane, 

It will be a little difficult to conceive of a 
process for abrasion that is analogous to, or 
is indeed a counterpart of, what are called 
fric- 
but 


ball bearings, that run almost without 





tion, consequently without abrasion, 
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| 
there is a degree of pressure that must be | cesses of manufacturing the iron sand or| shot, if one of these spheres, large or small, 


exceeded before abrasion begins, and ball 
bearings will operate up to that limit. Be- 
yond that they constitute the most effective 
means known of abrading the surfaces on 
which the balls roll, especially if the latter 
are hard and inelastic. But this matter 
aside, the discovery of the principle, to so 
call it, of rolling abrasion, left the Tilgh- 
man Brothers very near where they started, 


because there were no means of making or 


procuring hard globular particles for abras- 
ive cutting. They next set about the prob- 
lem of producing a_ suitable 
selecting cast iron, which, when chilled, is 
as hard or harder than tempered steel. It 
was found that when cast-iron, in a melted 
state, was divided fine enough to form a 
sand, or even in the form of what we call 
‘*shot,” it burnt up instantly if exposed to 
the oxygen of the air; so the first experi- 
ments were made in a sealed room from 
which oxygen was excluded. 


substance, 


This was a 


very difficult and expensive matter, because 









| 
| 


| globules, further than to say that the metal 
| 
| 


action of high-pressure steam. 
of this chilled iron sand or shot is designated 
| by the same numbers as emery. After the | 
|very long and expensive experiments, the | 


| Tilghman Brothers succeeded in reducing | 
ithe cost of the shot toa commercial point 
'where it could enter profitably into indus- 
trial processes, and now has reached a sur- 
prising cheapness. The price of No. 30 to 
No. 40, delivered free, in 100-pound bags, to 
railway or steamer, is 4 cents per pound; 
No. 40 to 60 is 84 cents per pound. The 
coarser grades, which are more difficult to 
produce, are sold at 54 cents per pound, and 
it is safe to suppose the manufacture is not 
likely to be introduced on this coast for 
a long time to come at least. There is but 


little wear in use. The consumption per 


month is only about 40 pounds to each saw. 
|The shot is washed out of the sludge, and is 
used over and over again. 
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Positt1vE DRIVING DRILL CHUCK. 


the 
was wholly inaccessible when in operation. 

After years of expensive experiment, the 
Tilghman Brothers succeeded in producing 
the chilled cast-iron globules, or shot, at a 
price which enabled the use of the material 
in sawing stone, grinding plate glass and 
analogous operations. 

With this material, brownstone, marble, 
or any of the softer kinds of stone, using the 
same machinery, will saw four times as fast 
with sand by the 
Granite which, previous to this invention, 


as common process. 


| could scarcely be sawed at all at a cost com 


mercially practicable, is now sawn by the 
aid of the globules ten times as fast as with 
sand. Not only this, the wear of saw blades 
is only one-fifth as much. More than 250 
firms are now using this material for sawing 
stone, and it has stood the test of nine years 
in practical use. 

The stains due to corrosion, which at first 
seemed an impediment to the process for saw- 


ing white stone, are easily avoided by the use 
of lime in the water. 
I am not privileged to describe the pro- 


room had to contain apparatus which | 


The fine particles which, for the smallest 
numbers, look like dust, are, nevertheless, 
well-shaped globules, the same as in the 
coarser sizes. This may be seen when they 


are magnified. Their efficiency depends on 





their rolling, consequently on how nearly 
spherical they are, and this shows the clear 


line that may be set up between abrasion | 


by crystalline or irregularly formed parti 
cles, like sand or emery, and the spherical or 
rolling particles. The two are quite distinct 
in nature, and require very different meth 
ods. <Any silicious substance would be at 
once crushed by the circumstances under 
which these globules are used, for example, 
under the edges of thin loaded saws in saw- 
ing granite. 

As before mentioned, until the discovery 
of this means for cutting granite, that mate- 
rial could only be sawn for special purposes, 
and sawing may be said to have been im 
any 
on various other industries has 


practicable for commercial 
The effect 


also been very marked, plate glass manu 


purpose. 


facture for one, 
| Resuming the subject of the iron sand or 


| 


| 





is rolled under pressure on a surface of glass 


is disintegrated or torn to pieces by the|or any other hard, friable material, it will 
The fineness | leave a line of abrasion behind. 


On glass it 
will produce a white streak, similar to, but 
not so deep as, a common score made by a 


diamond, The hardness of the material, 
compared to other substances, I am not able 
to state in definite terms, but, as a prac- 


tical illustration, these spheres can be im 
bedded by pressure into untempered steel. 
The only thing we can compare with it is 
the diamond, and I sure that the 
black commerce, if reduced to 
the same spherical form, would stand more 


am not 


carbons of 
pressure, although their endurance of wear 
might be greater. 


THE SAND BLAST. 


The sand blast was a distinct discovery 
in the processes of useful art, and of exceed 
ing novelty, which, like many more, had its 
origin in natural suggestions. 

I will explain that it is an attritious wear 
ing away by grains of sand forcibly against 
friable material. It is illustrative of the old 
saying that ‘‘ continuous dripping wears a 
stone,” but is infinitely more effective than 
that. The blows given during a minute’s 
time may be estimated by millions, and the 
wear is so rapid that I have seen the jet cut 
through a mill saw file in a few minutes’ 
time. 

Gen. B. C. Tilghman, and his brother, R. 
A. Tilghman, when in company at a seaside 
watering place, about twenty years ago, 
observed an old bronze cannon, the touch 
hole of which was enlarged and cut out by 
some action, quite common in such cases. 
Those among us who can remember the old 
flint-lock guns can call to mind how common 
it was for the touch-holes ‘cut 

The cannon in 
of such cutting, 
Messrs. Tilghman, after assuming a 
supposed number of times the gun had been 
fired, and aggregating the moments of time 


to become 
out” and require bushing. 
question was an example 
and 


occupied in firing, or of tension on the gun, 
saw that the flow of gases alone, during this 
inconsiderable period, could have no appre- 
ciable effect on the metal, and they straight- 
way set about investigating analogous action 
in other cases. 

Another and more direct example of the 
abrasive action of granular material imping- 
ing on hard surfaces appeared in the depol- 
ishing of the glass in the cottages along the 
seashore where drift sand was carried in the 
air, serving, in some cases, to render the 
glass useless, so far as its transparency was 
concerned, 

After noting the circumstances referred 
to, Messrs. Tilghman returned to Philadel- 
phia, and at their laboratory began blowing 
jets of sand by means of a fan against glass, 
and by the results attained were induced to 
construct machinery for depolishing large 
panes or sheets of glass for commercial 
uses. 

An early use of the sand blast was in cut 
ting or figuring marble for decorative uses 
first polishing the surfaces in the usual man 
ner, and then sinking with the sand blast 
various figures or letters by means of sten 
cils. One of the first applications of the 
sand blast was in cutting the names on thou- 
sands of marble headstones for the National 
Soldiers’ Cemetery, at Arlington Heights, 
Va., Opposite Washington. 

For cutting on marble, high-pressure 
steam was employed; for ornamenting and 
depolishing glass, air currents were found 
best. These were produced by fans, and 
one impediment was that the sand which 
was then carried through the fans soon cut 
After a time 
the machinery was modified so that nothing 
but 
passed through the fans, but at the present 
time air is not employed at all, the work 
being done by steam. 


holes in the casing or shells. 


the dust or fine sand in suspension 


The objection to steam as a vehicle for the 
sand was the moisture and heat; but a simple 
discovery of Mr. Mathewson, the manager 
of the Tilghman Sand Blast Company, at 
Sheffield, England, did away with both heat 
and moisture, and otherwise much simplified 
the working and cost of sand blast plants. 











A. 


This simple invention consists in introducing 
a weak counter-current of air to meet the 
steam and sand just before they reach the 
This stops the steam, 
but the greater weight of the sand permits 


object acted upon. 


that to go on and complete its work without 


appreciable retardation. The sand _ being 


hot and exposed to the counter-current of 


cool air, falls down dry as soon as it strikes 
the object being cut, and is immediately 
The evolution of this 
process or sand blast required nearly one 
of but this 
later discovery has given the inventors a 


ready for use again. 


patent term seventeen years, 
new term ia which to gain some fair returns 
for their long labors and losses in develop- 
ing the sand blast. 

Itisa strange matter that, notwithstanding 
our boasted progress, the sand blast, so far 
as I know, has made but little progress in this 
country. The company in Sheffield, before 
mentioned, uses at least 200 H. P. of steam in 
its operations, and the application elsewhere 
in Europe is extensive, but in the United 
States, for some reason, people have not 
availed themselves of it as they might have 
done for various purposes. 

The main operation carried on at Sheffield 
is that of re-cutting files—not re-cutting old 
files, although some of that is done, too, but 
re-cutting new files, to improve them; and 
here comes in another important discovery 
in this process. At some place in New 
England where a sand blast machine was 
employed, an attempt was made to clean a 
dirty file by holding it in the jet. The file 
was, of course, at once, but the 
effect was something more. The file, al- 
though a worn one, had all the characteris- 
tics of a new one, which, as all mechanics 
know, is a very noticeable change. Other 
files were treated in the same manner with a 
similar result, and the discoverer proceeded 
to patent the process in this country, assign- 
ing the invention to Messrs. Tilghman for 
European countries. 

Then began another round of experiments 
to determine the precise nature of the effect 
produced. The experiments extended to 
giving a certain number of uniform strokes 
with files and weighing the metal cut away. 
New files and old ones were treated, until 
the precise nature of the effect was learned. 

Every one knows how files are cut with 
chisels that raise up shavings or teeth. 
These are of curved form, and with a thin 
edge that soon crumbles or breaks, unless 
the cutting is skillfully done and the steel of 
good quality. When treated by the sand 
blast the files are held at an angle, so the 
sand impinges on the back of the teeth, cut- 


cleaned 


‘ 
€ 


ting away the thin edge, but not affecting 
the face, so the teeth become strong cutters, 
without the thin curled edge left by the 
chisels in cutting. The operation is very 
rapid, requiring but a few seconds, and the 
value of the files is much increased, so much 
that a great many of the files made in 
Sheffield and on the Continent are treated in 
this manner. 
not used in this process, but a mixture of 
sandy clay and water, thin pnough to be cir- 
culated by pumps. This mixture of clay- 
water, it may be called, is drawn in by in 


‘ 
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Sand, in the common sense, is 


duction nozzles and discharged through a 
thin slit made in chilled cast-iron tips that 
wear away very rapidly. 
ope ---—-—- 
The Crop Outlook. 


The early and very favorable crop esti- 
mates have been considered unduly flatter- 
ing by those who take a conservative view 
of things; but the latest reports of harvest 
progress seem to confirm the highest expec 
tations of previous estimates. The 
formly low temperature in July filled the 
grain berry and delayed the ripening pro- 


uni 


cess, thus adding greatly to the yield, while 
allowing more time for harvest work. The 
few reports of actual wheat yield already 
received indicate a product of unusually 
good quality and quantity. The only grain 
crop now in poor condition is that of corn, 
which promises, however, to be saved from 
failure by hot August weather now pre- 
vailing. 

Some conflicting reports about the grain 


shortage in Europe have been made, but it 
is safe to say that foreign markets will de- 
mand all of America’s grain surplus. The 
price of wheat in the United States is not 
likely to reach $2, as predicted by some 
optimistic observets, but a $1.50 figure 
seems entirely within the range of probabil- 
ity. A conservative view, both as to short- 
age and yield, appears to leave ‘‘ the farmers 
top.” Saturday Evening 
Spectator. 


on — Minneapolis 
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A Few Handy Tools. 


sy Frep H. Convin. 

There is oftentimes work that requires to 
be nearly exact, say within a hundredth or 
so, and upon which it is more convenient to 
use a fixed caliper or solid gauge than the 
ordinary calipers or sliding rule. The steel 
gauges of commerce are expensive, and 
though they are desirable for much of the 
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work, they are not really needed for the 
kind in question. Such a problem came to 


tion was reached in the following manner : 
A solid gauge was the desired end, and _ re- 
quired accuracy within .01 inch; not very 
close, some will say, but that does not alter 
the need for a gauge. Taking a piece of 2 
}inch square steel about nine inches long, 
|the first move was to offset the ends as 
| shown in the upper part of the sketch, Fig. 


i, 





these offsets 
were about a half inch in length in the faces 
inside, or that were to be inside 
pleted. 


for the measuring faces; 





when com 
Then bending the steel into a ring, 





| 


|as shown in the lower part of the sketch, | 


| * 
the caliper began to assume some shape. It 
| was then hardened at alow heat, and not 


. I p P 
drawn in the least. Then, by holding it on 


a level table that was on the tool grinder, 
the inside faces were ground off reasonably 
Had 
it been filed up and then hardened it would 
probably have sprung so as to render grind- 


true, and to size as near as required. 





the writer once upon a time, and the solu- | 
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|some practice, though it is easier with a 


| of : 
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ing necessary after all, and so it was done 
in the manner shown, to save time. It is 
not pretended that this is an accurate gauge 
or caliper, but it is offered as being useful in 
many cases, and very easily and cheaply 
made, and as these are often the main con- 
siderations, it may find a useful place in many 
tool-rooms of small shops. Fig. 1 shows 
the idea in detail. 

Where an adjustable caliper is required 
one might be made as shown in Fig. 2. The 
frame could be made of malleable iron or 
steel castings, and the screws, as shown, are 
intended to be cone-point, though that is a 
matter of taste or requirement. 

Lock nuts could be used, but as they fre- 
quently disturb the adjustment when being 
tightened, the screws, as shown, to bind the 
screws in the frame, are thought best for 
the purpose. This makes a solid tool, 7. ¢., 
without any spring, as is the fault of many 
tools of this kind, and though many mea- 
sure by the spring of the tool, it takes prac- 
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tice to be accurate in that respect. In fact, 
it is not so easy as might be thought to 


measure accurately with any tool without 


solid tool, of course. 

About the meanest kind of work that 
comes to the turret lathe is that similar to 
cut, Fig. 3. The work to be done is that of 
boring the hole A. 

That open side makes a first-class place for 
the tool to dodge, and it will do it every time 
if the ordinary form of boring tool is used ; in 
fact, it is apt to try it toa certain extent 
with any form of tool; the only hope is to 
find the tool the most free from this objec- 
tion. The single-point tool that the Fox 
lathe men use in the back head is about the 
best model to work from, as it has the least 
tendency in that respect of any that I know 
but as the tool itself cannot well be 
adapted for the turret, a modification must 
be made. 

In Fig. 3 the work, as described, and the 


from the single-point tool idea, the cutter C 
is inserted on the angle, as shown, so as to 
give room for the set-screw 7’ to hold it in 
any position, as, if it is not adjustable, part 
of its efficiency is lost. This cutter will cut 
quite true, but, where the work requires to 
be accurate, it is best to have a finishing or 
sizing cutter to follow this single-point cut- 
ter. In order to reduce the number of 
operations, this is put into the same bar, as 
shown by the cutter S, set back far enough 
to allow the first cutter to get through the 
work before this last or sizing cutter enters. 
This is simply a piece of flat steel mortised 
through the bar in the ordinary way. To 
obtain the best results, the bar should be 
flush with the cutter, and the only clearance 
necessary is the slight lead of the finishing 
cutter ahead of the shoulder, as represented. 

The accuracy of the hole depends upon 
the bar filling the hole as fast as the cut- 
ter sizes it out, otherwise the cutter will 
dodge, and make a hole anything but true. 
An end view of the cutter is shown, to give 
an idea of the relation to the back head tool 
of the Fox lathe ; sort of first cousin. 

There often comes into any brass shop, or 
other shop too, for that matter, some job 
which must not be passed by, yet which 
requires some special fitting up in order to 
do it cheaply and accurately ; the main ob- 
ject, then, is to get the tools up so as to cost 
as little as possible, and still do the work in 
a satisfactory manner. 

This was the case in a place where this 
kind of work was a specialty, and the tools 
as gotten up by the tool maker were cheap 
and effective. The job consisted of milling 
some short, straight rods to a uniform size, 
and finishing the ends of them to about the 
angle that is left at the bottom of a drilled 
hole. 

A pattern was made fora tool like that 
shown by Fig. 4 in two different views, one 
a top and the other an end view. The shank 
was turned for the turret, and then the hole 
bored true with the shank of the required 
size before finishing, t. e., before the finish- 
ing milling tool had been run over them; 
this allowance was a little over a hundredth 
of an inch, and proved to be sufficient. The 
two tools shown at C and ( are simply 
pieces of square steel cut from the commer- 
cial bar of steel, of the required length, and 
the points ground as shown. They are in- 
serted into round holes so as to fit on the 
corners, and a set-screw holds them as shown. 

Some object to this, and insist on filing 
out the holes square to suit the steel ; they 
do not like the looks of a square piece of 
steel ina round hole. It may not look as 
well, but it does the work just as well, and 
saves time in making the tool. There 
should be two or three holes drilled in the 
bottom of the holder, so as to permit the 
chips to fall to the floor and not clog the 
tool, and the mouth should be beveled out 
to receive the casting and guide it until it is 
held steadily in place by the sides of the 
holder, and the knives are getting in their 
fine work. 

For there are several 
schemes which can be tried, and which seem 
About 
the cheapest of these is shown in the cuts, 
Fig. 5. At first glance they may appear to 
be the same thing, but a closer examination 
will reveal the difference. 

The upper one is just a plain steel bush- 
ing of the required size with four teeth on 
the end, and split on one side only, the 


a finishing-mill 


capable of doing the required work. 


spring of the steel being used to adjust 
whatever difference is required. 

The other is similar, except that it is cut 
on both sides, and is what might be called 
a half cutter. In use it is packed between 
the sides, and held apart at the required dis- 
tance by the packing brass strips or paper. 
Both of these forms will give good service, 
if a few points are remembered in connec- 
tion with the work they have to do. Too 
often in a case of this kind we find the cut 
ters made with flute to give a 
cutting edge there ; just the place it is not 
wanted. 
occurrence to find these tools giving trouble 


a inside : 


As a consequence, it is not a rare 





tools for its performance are shown, The 


from tbe chips collecting in these flutes, and 
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scoring the work as it passes through. 
The cutting edges should be on the end, and 
there only, the rest of the mill acting as a 
burnisher. Unless the lathe is exactly in line 
(which is seldom found in a turret that has 
been run for any length of time) it will be 
found advisable to recess the mill after leav- 
ing a length of half an inch for the burn 
isher part of the work. This will relieve the 
work of undue strain after passing through 
the mill, and prevent the end being actually 
worn smaller than the size in the 
through. 

Other kinds of milling tools might be de- 
vised for this work, and perhaps better 
ones. These have done the work well and 
cheaply. It is these small tools that often 
give the trouble, and a saving in these 
means a saving in the whole work of the 
shop. 

It may be stated that the work from these 
mills was required to be a good working fit, 
which means a leeway of about .01 inch. 

——_—_—_~ gq >o—___— 
Duplex Drilling Machine. 


passage 
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The accompanying illustration is of a du- 
plex drilling machine, intended especially 
for use where there are two holes to 
drilled in line with each other, such, for in- 
stance, as are required on hinged doors or 
caps used about machinery, stoves, or hard- 
ware. The spindles slide through the boxes 
and have a movement of 1 inch each, being 
moved simultaneously by the lever seen in 
front of the machine, which is connected to 
two sliding bars passing through the bed. 
The bars are connected to the lever on oppo- 
site sides of its fulcrum, so that they are 
moved in opposite directions. The spindles 
are hollow, so that drills made on the ends 
of long rods can be used. Drilling casters a 
boy has, it is claimed, drilled with one of 
these machines 24,500 holes per day. The 
spindles are of steel, } inch diameter; pul- 


be 


leys, 2? inches diameter for 14-inch belt; 
height of centers above bed, 3. inches. 


When desired, the heads are made so that 
they may be moved on the bed. The maker 
is W. H. Ermentrout, Reading, Pa. 
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Heating Steel in a Lead Bath, 
Editor American Machinist : 

G. M. B., Millersburgh, Pa. (872) in Ques- 
tion and Answer columns, asks in regard 
to tempering steel in lead, and the lead ad 
hering to the steel. If he uses the follow- 
ing his trouble will end. 

Mix ina dish of some kind (a 10-cent tin 
cup I used) equal parts of salt and wheat 
flour; add to it sufficient water to make a 
thin paste; a little experimenting on his 
part will feach him how much to add. The 
operation is to dip the steel in this solution, 
and then put it in the hot lead; after it is 
hot enough to cool instantly and draw the 
temper on a gas stove. Charcoal used as 
you suggest in your answer tends to pre- 
vent the hot lead from oxidizing and to 
keep the lead hot; it has no other use that I 
know of. A little salt added to the water 
used in cooling will tend to prevent the 
pieces from cracking. I have had consider- 
erable experience in tempering by this 
method, and if G. M. B. desires, I will give 
him any that 
lies in my power to do. 

H. B. 

{According to our experience, it is the 
oxidized lead which surface 
that causes most of the bother in sticking 
to the work, and the charcoal, by prevent- 
ing this oxidation, lessens the difliculty, 


information he may desire 


HUNGERFORD. 
the 


floats to 


though it does not entirely prevent it. The 
mixture of salt and flour is new to us, and 


we are glad to know of it.—Eb. | 
Scroll Chuck Tricks, 


Editor American Machinist : 


Having done considerable ‘‘ planer” work 
in my lathe with a scroll chuck, it occurred 
to me a description of the same might be in- 
teresting to some of your readers, although 
to many it may be a ‘‘ chestnut.” 

I am very particular about having my 
lathe tools flat on the top and bottom, so as 
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| to bed better on the tool-post washer, and to 


afford a good square bearing for the tool- 
post screw, and this may be done very nicely 
in a scroll chuck, if no better means are at 
hand. For work that is finished on all four 
sides the corners of two of the jaws are apt 
to dig into the work, and in order to prevent 
this I have beveled off the corners of my 
chuck jaws at an angle of 150° with their 
side face, as shown in Fig. 1, which gives a 


surface that is square with the body of the | 


neighboring jaw on that side. This does 
not impair the chuck for its legitimate work, 


except that it shortens the sliding surface of | 


each jaw toa slight extent. Holding work 
in this manner is not the best thing for the 
chuck, but if the work doesn’t project too far 
from the jaws, either axially or radially, and 
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changing places with two of the jaws, which 
just did the business. For the benefit of 
those who may wish to use this method of 
chucking, I append the following table, 


RELATION OF JAwWs. EccENTRICITY. 


2and 3 reversed. 39 per cent. of pitch 


scroll. 

3 late. 68 per cent. of pitch of 
scroll. 

1 early. 69 per cent. of pitch of 
scroll. 

2 and 3 reversed, with 1 79 per cent. of pitch of 
early. scroll. 

2 and 3 reversed, with 2 96 per cent. of pitch of 
late. scroll. 

2 and 3 reversed, with 3110 per cent. of pitch of 
early seroll. 


which shows the approximate eccentricity 
obtained by inserting the chuck jaws in dif- 
ferent relative positions. The eccentricity is 
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DuPpLEX DRILLING MACHINE. 


the cuts are light, no very great harm can 
result, and if a lathe is the only machine 
tool a fellow has. it helps along wonderfully. 
The extra flats may be ground off by placing 
the jaw on the flat table of anemery grinder 
to get them square with the chuck face, and 
the correct bevel obtained by means of a 
center gauge or 30° triangle. Small rectan- 
gular work that has no internal angles may 
be readily finished by this method of chuck 
ing, and also bolt heads may be squared. 

A left-hand side tool held crossways in the 
scroll chuck answers fairly well for a fly 
milling cutter for facing a flat surface on 
work held in the slide rest. 

Some scroll chucks that do not run quite 
true may often be remedied slightly by run- 
ning the jaws in other slots than those in- 
tended for them. For instance, if No. 1 jaw 
is put in No. 2 slot, No. 2 jaw in No, 8 slot, 
and No. 3 jaw in No. 1 slot, the chuck may 
run more nearly true. If this doesn’t pan out 
so well, try No.1 jaw in No. 38 slot, No. 2 


jaw in No. 1 slot, and No. 3 jaw in No. 2! 


slot. This not succeed with 
every chuck, but with one in use by a shop- 
In re- 


turn for my suggestion as to how he might 


dodge may 
mate of mine it answered first-rate. 


improve the truth of his chuck, he gave me 


atip on putting inthe jaws. He doesn't 


given asa certain per cent. of the pitch of 
the scroll. For instance, if we have a chuck 
whose scroll is one-quarter inch pitch, and 
insert No, 3 jaw one turn of the scroll too 
late, we would get an eccentricity of about 
.16 inch, orthe work would run out about 
.2inch. Orif the scroll was three-eighth 
inch pitch, and we changed the places of 
jaws Nos. 2 and 8, and started in No. 3 jaw 
one turn of the scroll too soon, we would 
get an eccentricity of about .41 inch, or the 
work would run about .82 inch. The 
eccentricity varies a little according to the 
diameter of the work, but only to a slight 
extent. WALTER GRIBBEN, 


out 


Against Piece-work, 
Editor American Machinist : 

I have read, with varying interest, number 
less articles and discussions on the existing 
systems of piece-work, premiums and day- 
work, and their applications to the different 
trades, and have been led to believe from 
such readings that they are, generally speak- 
ing, successful in the majority, if not in all 
But as the tendency these days is 
not to believe everything you hear or read, 
I must raise an objection to the stand Mr. 
Wathy has taken in your issue of Aug. 6th 
\le says that piece-work would be a success, 


cases. 
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SCROLL Chuck TRICKS. 


look at the numbers stamped on the jaws, 
but at the teeth on the 
its first tooth nearest the point being the first 
one to putin, and the jaw having its first 
tooth furtbest from the point being the last 
This 


only very handy in general, but is absolutely 


one to put in (see Fig. 2). way is not 


essential in case the jaws are marked incor- 


rectly by the makers, as occasionally hap- 


pens. 

A scroll chuck may also be used as an ec 
centric chuck in a limited way, as only cer 
tain amounts of eccentricity may be obtained. 
I once had a collar to bore out, and wanted 
to bore it eccentrically so as to get all the 
stock I could for the set-screw. I tried run- 
ning one of the jaws in late, but this gave 
me toomuch eccentricity, and then I tried 


back, the jaw having 


‘* provided the price is ad 


hered to,” 


agreed 
the 
acknowledges that such a state of things 


upon 


and in almost same breath 


does not exist. Every one that has worked 
piece-work can testify to this. The price 
agreed to cannot be permanent, for the sim- 
ple reason that competition and the tendency 
of the times will not admit of it; and even 
if it did, piece work would never give univer- 
sal satisfaction, for reasons I will attempt 
to explain further on. 

It is true, to a certain extent, that mold 
ers working in a shop receive the’ same 
wages, good and poor ones alike. But this 
in part can be explained by the fact that 
firms establish a certain rate of wages they 
do not allow their foremen to deviate from, 
and what they lose on poor molders they 
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make up on the good ones. The other part 
can be explained from the fact that trades 
unions also try to establish a uniform rate 
of wages, the relative abilities of the mold 
ers being secondary to the desire to fix the 
cost of labor on the castings, and as the cost 
of labor is borne indirectly by the firm— 
the consumer eventually paying it—the ad- 
vantage of this to molders in general will be 
apparent, were it universal ; the fact that it 
is not universal is the cause of nearly all the 
dissatisfaction between foundry firms and 
their molders. Just where the injustice of 
trades unions is most noticeable, that they 
fix the cost of labor on castings for one firm, 
and there will probably be four or five that 
the union cannot control, thereby placing 
the latter at a decided advantage over the 
former. 
It does ‘‘ grieve some men to work along 
side of molders that cannot make a decent 
washer,” but what does this grief 
Does it come from jealousy, or do 
you think he begrudges the poor workman 


come 
from ? 


his wages, or does the grief arise from the 
fact that a firm that establishes a uniform 
rate of wages is justas unjust to the good 
molder as a trade union is? I think you 
will find the latter the case. It of 
‘robbing Peter to pay Paul” system, or 


is a sort 


taking part of a good molder’s wages to 
make up a deficiency in the poor molder’s 
wages. It follows, then, that the two above 
mentioned systems, while bene- 
fit to the poor molder, is a detriment to the 
good one, and the best shop for him, then, is 
one that pays men according to their skill. 
Mr. Wathy also says: ‘‘ By putting them 
at piece-work that will fetch out the quali 
ties of the men.” 


being a 


It certainly will ona good 
class of work, where brains and experience 
are required, But it isnot quite clear to me 
what advantage a good molder will have 
over a poor one on a medium or poor. class 
of work, where the necessary qualifications 
are aptness in shoveling and pounding sand. 
There is no reason to believe that the good 
molder can do more hard work than the poor 
in fact, the oppo- 
The only advantage, then, that the 
latter is that he can 
turn out his work witha greater degree of 
certainty. 


one ; rule is rather the 
site. 


former has over the 


This is a decided advantage, cer 
tainly, but he does not get any more money 
for each piece than the poor one does, and 
it is naturally conclusive, then, that his skill 
is not taken into account ; in other words, 
he does not get any more for a good casting 
than the poor molder does for a passable 


casting of the same kind. In short, his 
skill is in a measure wasted, and is of little 
money value to him in this instance. The 


price paid for a good class of work is open 
to any one that can make it; the same is also 
the case with poor work. The fact that the 
poor molder cannot work on a good class of 
work is to the advantage of the 
molder as it reserves that class of work for 
him. But it does not follow that the price 
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paid to the good molder for this class of 
work will be any higher than if the poor 
molder made it. The poor hand turns out a 
casting full of swells and scabs, and, as long 
as it will pass, he gets the same price for it 
that a good man does for turning out a nice 
casting, true to pattern. According to this, 
as I said before, his skill in making nice 
castings is not of much use to him, other 
than that he is given the preference on nice 
work. 
50 times more liable to be lost than the poor 


But as this nice work is from 25 to 
work, the advantage in making nice work 
by the piece is not plain, 

For instance, a first-class molder gets a 
steam cylinder to make. It is a fair day’s 
work, and he likely $3.00 for it. <A 
poor hand will get grate bars; he will get 


30 cents per flask with two patterns in it, 


rets 


= 


and he can make 10 flasks, or $3.00 per day, 
Now he gets this 
$3.00 more asa premium for his ability to 
do hard or rough work than for the skill re 
After he gets the job down fine he 


by working pretty hard, 


quired, 
can do as well on it as any good molder. 
Now the good molder is supposed to be 
paid for the skill required to make the cylin 
der. We will say that the manual labor 
necessary to make a cylinder stands to the 























grate bar job as 1 to 10, and that the ase | 


of skill required to make a grate bar stands 
to the cylinder as 1 to 10. It will be seen 
that there is ten times more labor in making 
grate bars than there is in making cylinders, 
and ten‘times more skill is required to make 
cylinders than is necessary to make grate 
The natural inference is that the good 
knows, 


bars. 
molder is getting paid for what he 
but really I think he is not, but is getting 
The work in 
either case is the different 
quality, viz., brain work, which is work 


paid strictly for what he does. 
same, but of a 


just the same, and quite as hard as manual 
labor. It is evident, then, that the man on 
the cylinder has displayed ten times the 
skill required to make grate bars; but does 
he get ten times the wages? Tf he was paid 
according to his knowledge and _ skill he 
would; but in practice, as every one knows, 
he does not get it. 

What I want to impress more than any- 
thing else, is that the molder making the 
cylinder may possess skill enough to make 
work twelve times as difficult, although he 
may never have occasion to use it, still it is 
at the disposal of the man he is working for, 
who pays nothing forit. This is and would 
be the case under a piece-work or uniform 
wage system, but in a shop where they pay 
according to a man’s ability this man would 
probably be at the top of the ladder, and 
not on or near a level with every grate-bar 
or follow-board molder that came along, 
is the case with piece-work. 

From the nature of the trade of the molder 
one could compare it to a form of lottery. 
It has been said time and again that a molder 
sannot see What his work is like until it is 
cast and taken out of the sand. This, as 
most every one knows, is the case. We 
have also been told, times without number, 
thatit is not like the blacksmith’s, the carpen- 
ter’s, the pattern maker's or the machinist’s 
trade, or, in fact, like any other trade, but 
stands isolated. This is a fact, as is well un- 
derstood by anybody that knows anything 
about the trade, but to make a_ proprietor 
(who, as a rule, knows nothing about the 
business) understand that no one man can 
master the trade, is where the rub comes in. 
He don’t see why they can’t always make 
good castings, and, to protect himself against 
loss, wants to introduce piece-work, and 
make the molders stand it, when he is really 
the one that is better able to stand losses. 
I think all fair-minded persons will agree 
with me that, on the majority of machinery 
work, the risk is too great to be stood by the 
molders. There are exceptions where loss 
ought to be stood by careless molders, but 
when a molder does all he knows how to do, 
to make a job good, he certainly could not 
do any better if he was working by the 
piece, and in day work a proprietor ought 
to take equal chances with a molder, as long 
as the molder has no choice in the materials 
used, 

As it is not into any 
further detail in regard to the mysteries of 
the trade, I would ask your attention for a 
moment to the effect that piece-work would 


as 


necessary to go 


have on the tradestandard. As stove mold- 
ing is down to bed-rock at present, due en- 
tirely to piece-work, it might be well to take 
a brief survey of their system of instruct 
ing apprentices. When a boy starts at the 
trade he is given a fire-back, an oven door, 
or some one part of a stove. He stumbles 
along until he is able to make it. He proba 
bly works on this job for one or two years, 
and then he may get some other patterns to 
make.* His four years are up, and he is 
supposed to be a molder. Of what earthly 
use is this molder on anything but the three, 
four or five patterns he served his time on ? 
What kind of a mechanic is he?) What kind 
of a way isthis to teach a boy a trade? And 
why have stove foundries adopted this sys- 
tem of instruction ? 
plain. Experience teaches that when a boy 
is given one pattern, and kept on it, he event- 
ually gets it down so fine that he can make 


The answer is very 


*In the Journal of the lL. M. U. of N. A. the at- 
tention of the fraternity was called to the fact that 
there were firms in Troy, N. Y., that kept boys on 
one piece of a stove throughout their entire ap 
prenticeship. 








it quicker and better and cheaper than any 
one else. The quicker a boy or man can 
make a job, the cheaper he can make it, and 
it is unnecessary to add that the cheapness 
is the object sought. In fact, the boys are 
raised up to piece-work to satisfy the greed 
of those they are working for, without the 
slightest regard or thought of the boys’ 
future. Already the stove manufacturers 
are beginning to see the folly of this system, 
in not being able to get competent me- 
chanics. 

As there is so great a variety of work in 
machinery molding, piece-work will never 
get a hold on it, such as it has on stove 
molding. But as this system of apprentice- 
ship is the forerunner of piece-work, and 
piece-work turns out specialty molders, 
the demoralization of the trade standard 
under this system can hardly be calculated. 

From the foregoing it ought to be seen 
that piece-work is a detriment to the frater- 
nity at large—foundry proprietors and mold- 
ers alike—and therefore should be looked 
upon as an evil that would eventually ruin 
the trade. We ought to be able to draw the 
following conclusions: First: While it will 
‘fetch out the qualities of the men,” it still 
puts the mechanic on a monetary 
equality with the poor mechanic. 

Secondly. It will produce mechanics that 
are good only on special pieces of work, 
and lastly, the skill or knowledge of the 
business a man possesses, over and above 
what is required to do his daily work, will 
not be paid for under a piece-work system, 
and consequently piece-work is of no benefit 
ALEX CAIRNS. 


good 


to him. 


Something about Diamonds, 
Editor American Machinist : 

Under the above heading, a correspondent 
in your issue of July 30th asks for informa- 
tion. 

The durability of a diamond, when used 
asatool for turning solid emery wheels, is 
proportioned to its quality, size, shape, and 
the amount of work done. 

The diamond is a natural product, and its 
durability can only be inferred from its 
appearance. No dealer can guarantee the 
hardness of a diamond. Those that look 
the best sometimes prove soft, and those 
which are porous and off-color sometimes 
prove excellent. 

Fifteen or twenty years ago, before the 
demand became large, it was a common 
thing to find carbon or diamond in natural 
crystals of a size suitable for turning tools, 
The average 
quality was much better than of late years. 
Finally, blackness was considered a sign of 
hardness and excellence, and, to meet the 
prejudices of ignorant buyers, dealers sup- 
plied stones artificially blackened. 

It is a rare thing now to find first-class 
natural crystals, and most of the turning 
tools sold are made of broken fragments. 

The principal danger in the use of dia- 
mond tools is from loss by breakage or 
grinding out, and not by wear. This danger 
is increased to the extreme by the small size 


and of a glossy blackness. 


of the diamonds commonly used, and by 
the unfitness of shape due to such small 
size. The price charged for carbon by the 
importers ranges from $8 to $25 per carat, 
and has probably averaged about $15 per 
carat during the last 20 years. 

A piece of carbon of reasonably good 
shape and weiging 4 carat would measure 
about + of an inch in length, and something 
less in width and height. As shown above, 
the average first cost of this carbon, unset, 
would be $7.50. To this must be added the 
cost of tool and handle, and of labor in set- 
ting, and the loss due to the occasional 
breakage of a stone in setting. Then the 
seller of these tools, notwithstanding the 
lack of guarantee by the importer, and his 
own added refusal to guarantee, is actually 
forced, quite often, to allow for tools which 
careless workmen say were worthless, and 
for which important firms, whose trade is 
too large to lose, demand a reduction, It 
can readily be seen that no low-priced tool 
can be expected to wear long. A tool of 
only 4 carat is moderate in price at from 
$12 to $15, and 4 carat is really very small. 
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The craze for low prices, which 
years has demoralized nearly all trades, has 
so demoralized this that the buyers are few 
and far between who will pay the reason- 
able price for a really practical tool. The 
consequence is that, to meet the demand for 
a low-priced tool, mere splinters of carbon 
are set—splinters so small that they cannot 
be firmly held by the metal in which they 
are set, and of such shape that often only a 
thin point projects. Such points are brittle, 
and break off readily. 

To be durable, the carbon should be of 
such size that a considerable part of its 
mass can be imbedded in and held by the 
surrounding metal, and the projecting point 
should not be too sharp. It need not be 
very sharp, for the carbon does not give a 
true cut, like a chisel with fine edge or lathe 
tool with sharp point, but rather grinds or 
breaks away the wheel. 

One of the great dangers is that the point 
may be broken off by a sudden jar or blow, 
such as would be given if the tool were fed 
up too rapidly against a wheel which had 
worn out of shape, and was higher on one 
side than the other. The greatest danger 
is that the diamond will be ground out. 
Supposing it to be a diamond of $ carat and 
about ¢ inch long, the cavity in which it is 
set will only be about 4 inch deep. 

If a 4 carat diamond is inserted half of 
its length in the tool metal, and, by careless 
application the metal is made to touch the 
emery wheel instead of the diamond, it 
could be ground loose or out tn one second 

Opinions might differ greatly as to the 
best mode of setting diamonds, and there 
are several methods. Some diamonds are 
brazed in. Others are inserted in cavities 
shaped as nearly as possible to the stones, 
and the metal closed in by hammering. I 
have very rarely seen a diamond badly set 
by any method. As a rule, the stones are 
held firmly, and are so set as to be well 
adapted to their work. Occasionally the 
cavity is too large—the metal not closed in 
tightly enough, and the diamond loosens in 
its socket. The user, if a careful mechanic, 
can remedy this défect himself by fastening 
the tool in a vise, and with hammer and 
blunt- pointed punch driving the metal closer 
around the stone. This requires many light 
and well-directed blows. 

Asto the quality of carbon, while it dif- 
fers greatly, the proportion of stones which 
wear down rapidly under the friction of an 
cmery wheel is very small. A diamond of 
average quality and good size is practically 
indestructible if used only to turn down the 
emery wheels used ina manufacturing es- 
tablishment. If kept in hourly and daily 
use in the turning-room of an emery wheel 
factory, even the best and largest diamond 
has its corners blunted too much, aftera 
while, todo good work. If large enough, 
it can be broken (with much risk and some 
sure loss of material), and the fragments 
used till they become too round for any 
use, and too small for further breakage. 

In conclusion, the buyer should pay such 
price as will secure a good sized diamond, 
and see that the cutting point not 
sharp, thin or wedge-like, as to be easily 
broken. He should make that the 
stone is firm in its socket, and examine it 
often to see that it remains firm. He should 
not give it ‘‘to Tom, Dick and Harry,” but 
entrust it toa skilled mechanic. This me 
chanic should bring it carefully up to the 
emery wheel in such away that the dia- 
mond touches the wheel, and the wheel does 
not touch the metal which in the 
stone. Lastly, it should be fed up to the 
wheel at first with extra care, lest the wheel, 
being out of round, strike the diamond with 
a sudden blow and break it off. 

No man can expect to have a durable 
diamond who buys at so low a price that 
all he can get is a fragment or splinter. 

T. DuNKIN PaARet, 
President of The Tanite Co. 
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Cutting by Disks Ball Bearings, 
Editor American Machinist : 

In the paper by Mr. John Richards, pub- 
lished in AMERICAN MACHINIST of 20th inst., 
the author states that with one exception 


| the process of cutting away metal by means 
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of rapidly revolving disks has never been 
used to advantage. 

This statement calls to mind some pro- 
cesses used in the manufacture of wood bits 
and augers. For roughing out the flutes, 
after the bit had been forged and twisted, an 
eighteen-inch steel disk with a rounded edge, 
and run at a high speed (about 4,000 revolu- 
tions per minute) was used, against which 
the work was held and fed by machinery. 
This wheel would remove the scale and shape 
the flutes practically uniform, leaving a 
good surface for polishing, without exces- 
sive wear of wheel, and with but little press- 
ure. 

The same principle was also used in cut- 
ting the threads on the conical lead screw. 
For this operation a disk about one and one- 
fourth inches diameter, having concentric V- 
shaped corrugations on its face, was used, 
run at 19,000 revolutions per minute, the 
spur being pressed against the face of the 
disk at the proper angle, and revolved, be- 
ing fed at the proper pitch by means of a 
screw. 

Another thing in the same issue that in- 
terested me was the remarks of Mr, Fred 
Colvin on ball bearing. It is my opinion 
that Mr. Booth and Mr. Colvin are both 
right. The ‘‘Pony Star” is my favorite 
wheel, and from considerable experience 
with different styles of bicycles I have ar- 
rived at the following conclusion: That in 
the ordinary crank bicycle the parallel bear- 
ing is unsuccessful, for the reason that the 
twisting and continual tendency to get out 
of line of the bearings attached to the ,ex- 
tremities of the ‘' forks” greatly augments 
the friction, and consequently requires more 
power than a ball bearing properly designed, 
and under the same conditions, for the rea- 
son that the ball bearing is more universal 
in its principle, and is better calculated to 
work under the binding pressures to which 
it is subjected. 

But in the bicycle known as the ‘‘ Star,” 
the shafts of the wheels run through the 
hubs, and are apart of the framing of the 
machinery, therefore the bearing is a true 
and stable one, and is subject to no strains 
other than that due to the weight of the 
rider and frame, and in practice has been 
found to be equal in coasting qualities to 
the best ball bearings. But the disadvan- 
tage of the short parallel bearing does not 
become so apparent in coasting as it does in 
the straining and twisting when power is 
being applied to the cranks. J. Mc. 


Some Notes on Belts—Friction. 
Editor American Machinist : 

One of the happy conditions that accom- 
pany the transmission of power by belt is, 
should anything go wrong with the driven 
machine the belt may slip and an accident 
more or less serious be prevented. I think 
he would be a very careful machinist who 
could not recall some instance of this kind. 

On the other hand, it is very provoking to 
have to coax a belt along with any of the 
many adhesives, or encourage it by apply- 
ing a broom handle to the slack side, to get 
the power a larger pulley or heavier belt 
would have furnished with case. 

I remember, 
on to use this feminine article of warfare on 
the belt of a lathe, and with that natural 
propensity to do’things wrong, if possible, 
that governs the average cub and shop labor- 
er (this in contradistinction to the ratiocina- 
tion of the born mechanic), I got the handle 
on the wrong side of the belt, much to the 
disgust of the proprietor, who, with my 
assistance, was going to allow the lathe to 
run on a hurried job. 

After the job was finished, and an oppor- 
tunity offered, I asked him to explain the 
difference in the sides of the belt. His reply 
was that, in pressing on the slack side of the 
belt, it hugged more of the circumference of 
the pulley, and for this reason a heavier cut 
(the object sought) could be carried, while 
on the tight side of the belt it would require 
much more pressure to make the belt em- 
brace a like amount of pulley surface, This 
information was prized and remembered bet- 
ter perhaps because, when I asked questions 


when a cub, being called 
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afterward, I was given information on the 
subject of asking questions, rather than the 
subject I had inquired about in many in- 
stances. He (the proprietor spoken of) and 
I were the only ones employed in this shop | 
at the time (1862),and beside the episode just | 
referred to, there are other things in connec- | 
tion with the shop I wish to speak of. 

The shop was located in a small town 
about 50 miles from Indianapolis; the tools 
it contained were a 5x2 foot square planer, 
a 7-footx22 inch swing lathe, and a 20-inch 
drill press. Beside these tools there was a 
boiler, a 5-inchx10-inch engine, a bellows, 
forge, anvil, and a few blacksmith tools. 

Among the tools was a poker that not only 
served to stir the fire, but also represented 
the stock of iron on hand. I saw that poker 
worked up into bolts that I cut with a pair 
of hand dies, to fit nuts tapped with a ‘‘rust 
buster,” several times during my first 
month in that shop, for I will venture to say 
that never was there a poorer man proprietor 
of a shop. The shop was started by my 
brother and his friend B., in the fall of 1860, 
and about a year later I was to go and learn 
the trade with them, but when this time 
arrived they had both volunteered as engi- 
neers in the navy. They had left the shep 
(all they had to leave) to B.’s brother, who 
~ame from the South. This man was the 
proprietor of whom I have spoken. His 
penury was of short duration, for he was 
not only industrious, but a fairly shrewd 
business man, and as times were good a little 
effort would bring in big returns. During 
the year and a half I was with him he built 
two new 10x20" engines complete. He 
designed them, made the patterns, and be- 
tween us we did all the work on them ex- 
cept making the iron castings, which were 
made at Dumont & Sinker’s, Indianapolis, 
who dubbed the steam chest an ‘‘ elephant 
stable.” 

The chest overhung the cylinder at each 
end, in order to get ashort, straight port, 
and was wide enough to admit a valve that 
would cover ports 14’ long. I do not 
remember any of the other dimensions of 
these engines, but port area and wearing 
surfaces were his hobby, and I have no 
doubt that they were in harmony. The In- 
dianapolis folks made lots of fun of the 
length of the crosshead and ports, but the 
performance of the engines induced them to 
alter their engine pattern by making the 
ports and crossheads longer. 

My proprietor learned his trade (machin- 
ist) in a shop owned by Moses Walton, Marl- 
boro, O., who I believe was the first builder 
of engines with large ports in the West. 

Begging the reader’s pardon for the di- 
gression, [I return to the belting subject. 
Several years after my broom-handle experi- 
ence I was working in a much larger shop 
and noticed a neighbor latheman help his 
lathe over a bump on the work by pulling 
out on the belt as the bump came around, | 
asked why he did not push in on the belt 
instead of showing his ignorance by pulling 
outon it. He replied that it tightened the 
belt just as much one way as the other, and 
that was all that was required; the only dif 
ference was the belt was smooth on the in- 
side, and nicer to handle. I argued the 
question with him and finally went over and 
tried it for myself, and must say that he was 
nearer right than [ was, forI could not feel 
any difference in the pressure required to 
keep the lathe going, when applied in either 
direction. We carried the investigation 
further and found that when the lathe had 
more cut on than it would pull, that the 
belt nearly always slipped on the top cone, 
no difference if it was on the fastest or slow- 
est speed. From this it appears that a belt 
has no regard for either the arc or area of 
contact, but the authors of all the rules | 
have seen bearing on the subject consider 
one or both asa factor. The slipping of a 
belt on a big driver, and sticking to the 
smaller driver (no uncommon occurrence), 
convinces me that the pressure alone is re- 
sponsible for the power a belt will transmit, 
other things of course being equal. The 
fact that friction is independent of the sur 
faces in contact was established in 1832, and, 





for anything I can see, the transmission of 
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applied to cylindrical surfaces. 

The law governing friction is often illus- 
trated by showing a brick or other similar | 
body sliding down an incline either endwise, | 


sidewise or edgewise, and as it goes down 
an elevation with equal ease in any position, 
it is conclusive evidence that the amount of 
surface presented is not to be considered. | 
The question naturally arises in the mind of 
one who has scraped all day on a valve seat | 
to get it true, whether the brick would pre- | 
sent any greater actual contact in any of the 
positions spoken of without being specially 
prepared. Then we find the harder and 
more perfect we get the surfaces, the easier | 
they slide down. If perfection is ever at- 
tained in this direction we would not be able 
to get one surface so level that another 
would remain on it—there would be no posi- 
tion of repose without equal perfection in 
other respects. 

As additional evidence that the arc and 
area of pulley contact with the belt is of no 
practical importance, I will refer to the 
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Evans system of driving dynamos. They 
use a loose belt encircling a flanged pulley 
on the dynamo shaft, then set the dynamos | 
so the pulley 
driving pulley. 
ure on the bearings forthe same power than 
with ordinary belting. have but 
a few degrees of arc and a few inches of sur- 


may be forced against the 
They guarantee less press- 


Here we 


face contact, or say five percent. of what we 
The only | 
reason [ can assign for a belt slipping on the 
driver oftener than on the drivenis that some 
power is required to keep the belt in a state 
of flexure at four points. Whatever amount 
this is, the driven pulley has the advantage. 
To make this clear, suppose we have a belt | 
riveted up ten inches thick, and run it on 
pulleys two inches in diameter; obviously 
the power required to bend this belt, espe- 
cially if tight, would be greater than the 


frictional resistance ; hence the pulley would 


would have of either with a belt. 


revolve and the belt remain motionless. 


C. O. SINE. | 
— ome | 


It is claimed that a mile in 292 seconds 
was recently made by a locomotive on the | 
Bound Brook route. 


| By 
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power by belt is common every-day friction! The Eight-Centered Oval and Ellipse. 


FrREDERIC R. Honey, Pu. B., IN- 


STRUCTOR AT TRINITY COLLEGE. 


By acareful selection of radii, an cight- 
centered oval may be drawn which will very 
nearly coincide with the ellipse constructed 
on the same axes, and may, within certain 
limits, be accepted as a representation of it 
By this method the use of the curve ruler is 
avoided, and symmetry with respect to the 
axes is maintained. The construction given 
below is the result of an extended series of 
observations upon eight-centered ovals con 
structed on axes of various proportions, and 
a comparison of these curves with the cor- 
responding ellipses. 

In drawing an eight-centered oval, three 
radii are employed. With the 
radius we describe the two arcs which pass 


shortest 


| through the vertices of the major axis, with 


the longest the two ares which pass through 
the vertices of the minor axis, and with the 
third radius the four arcs which connect the 
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D OVAL AND ELLIPSE. 


former, ¢. ¢., the figure is an assemblage of 
eight arcs of circles. 
Fig. 1 represents an ellipse with the oscu 


\lating circles—or circles of curvature—at 


the vertices of the minor and major axes. 
A simple method of determining the radii of 
curvature is illustrated in Fig. 2. Draw the 
straight lines a fand ae forming any angle 
ata. With aasa center, and with radii « 4 
and a ¢ respectively equal to the semi-minor 
and semi-major axes, draw the ares } ¢ and 
ed. Join ed, and through? and ¢ respect 
ively draw > gande / parallel toe d inter 
secting a ¢ at g,and a fat f; af is the 
radius of curvature at the vertex of the 
minor axis; and ag the radius of curvature 


| at the vertex of the major axis. 


From the similarity of the triangles a ¢//, 
aedanda gb, the draftsman will see that 
this construction is in conformity with a 
demonstration in the calculus, viz., that the 
radius of curvature at the vertex of an axis 
is a third proportional to the semi-axes. 
With these radii ( and r) the osculating 
circles in Fig. 1 are described. 

One of these circles falls wholly without 





7 


within the curve. It is evident, then, that in 
order to represent an ellipse approximately 
by ares of circles the longest radius should 
than BR, the radius 
greater than . 


be less and shortest 
The following empirical construction gives 
the best Lay off d fh (Fig. 2) equal 


to one-cighth of 4 d. 


result, 
Join ¢ h, and draw ck 
and? 7 parallel to ¢ h. Take a & for the 
longest radius ( R), a ¢@ for the shortest 
radius ( r,) and the arithmetical mean, or 
one half the sum of the semi-axes, for the 
third radius (= p,) and employ these radii in 
the well-known construction for the eight- 
centered oval. 

In the reader may not 
with this figure it is illustrated. 


be familiar 
Let 
and ¢ d (Fig. 8) be the major and minor 
axes. 


case 


ab 


Lay off a e equal to 7, anda f equal 
to p,; also lay off ¢ g equal to R, and ¢ h 
equal top. With gas a center and g has 
a radius, draw the are }#’; with tke center 
e and radius ef draw the are f & intersecting 
the former at 4%. Draw the line g & and pro- 
duce it, making g/ equal to R. Draw ke 
and produce it, making *& m equal to p. 
With the center g and radius g ¢ (= R) draw 
the are c/,; with the center % and radius k / 
(= p) draw the are / m, and with the center 
e and radius e m (= 7) draw the are m a. 

Since the remainder of the work is sym- 
metrical with respect to the axes, the reader 
will need no explanation beyond that which 
is afforded by the drawing. 

ll 

The American Mechanic. 





A writer in the Jron Industry Gazette says : 

‘* Let me enter a protest against the asser- 
tion, once very general in this country, that 
‘the average European mechanic is a better 
mechanic than the average American me- 
chanic.’ During the past year I have made 
something of a study on this point, and my 
own observation, confirmed by the testimony 
of other observers with whom IL have talked, 
in company with 
mechanics from Germany, Belgium, Holland, 


who have been thrown 
France and Great Britain recently, leads me 
to the belief that, despite his longer possible 
service as an apprentice, the average Eu- 
ropean journeyman not ‘size up’ 
with the average American journeyman. 
The differences between the two are very 
marked. The American works as though 
he liked to work, the European as though 
he disliked to work. 
the European slow. 


does 


The American is quick, 
The American left to 
his own devices is more ingenious than the 
European, The American is quick to make 
his own rule, or guide, or design, while the 
European generally waits for some one els¢e 
to provide them. The American is original, 
imitative. The American 
likes to try new devices, while the Euro- 


the European 


pean distrusts them. The American eye is 
quicker, his stroke clearer, his work more 
The 
unfit- 
European simply follows 
The Ameri- 
can will do more work than the European, 


finished than those of the European. 
American has intuitions of fitness or 
while the 
models and obeys instructions. 


ness, 


under the same demand, day by day and 
year by year. The mechanic 
superior to the European in home surround- 


American is 
ings, in general education and information. 
The American is the finer man, more inde- 
pendent, more self-reliant, more resourceful, 
more ingenious, more resentful of imposi- 
In short, the 
American mechanic, the product of Ameri- 


tion, more amenable to reason. 


can life and institutions, is superior to the 
mechanic who is the product of European 
Making all due allow- 
ance for the difference in systems of learn 


S\ stems of living. 


ing their work, I believe that a candid ob- 
server must conclude, as I have concluded, 
that the average American mechanic has no 
superior.” 

_ 

According to recent accounts, Switzerland 
will be well represented at the Chicago Fair 
—at least that seems to be the opinion of the 
commissioner that has visited that country. 
nation 
into the 
spirit of exhibiting at Chicago, are sure to dé 


The Swiss are, so to speak, almost a 


of mechanics, and if they enter 


ithe ellipse, while the other falls wholly!a good deal to increase the interest there. 
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be Made. 


Where a Distinction Should 


In Boston, which, as most of our readers 
probably know, is the headquarters of what 
is known as the ‘* Nationalist” movement, 
they have adopted what must be conceded 
to be rather a clever plan of campaign for 
bringing about the condition of society 
depicted in Mr. Edward Bellamy’s famous, 
clever, but rather dull book. The plan con- 
sists in selecting some one line of business, 
and attempting to show that everybody 
would be much better off if that particular 
line of business were taken out of the hands 
of private individuals and managed by so- 
ciety. They now propose that municipal 
coal yards shall be established, at which 
coal shall be furnished far below its present 
cost to the people. Coal is a prime neces- 
sity in Boston, and as its price delivered to 
consumers is well known to be much higher 
than it ought to be, the proposition of the 
Nationalists will apt to attract some 
attention and support. We think, however, 
that this is commencing at the wrong end 
of the difficulty, and that much more could 
be accomplished by so amending the laws 
that there would be less opportunity for 
monopolistic control of the mines, and of 
the means of transportation from them. 
If it were made impossible, or, what is the 
same thing, unprofitable, for mining com- 
panies to hold mineral lands out of use for 
the sake of preventing competition, and 
equitable rates were fixed and enforced for 
its transportation over railroads, private in- 
dividuals would probably sell coal in Boston 
at rates that no municipal coal yards could 
possibly meet. 

There certain branches of 
which in the nature of 
monopolies, for the reason that not more 
than one company can with any advantage 
engage in them in any one locality. 


be 


are business 


must things be 


Among 
these are gas-works, water-works, street and 
other railways, ordinary roads and bridges. 
Competition cannot be open and free in any 
of these things, and in order to carry them 
on, certain special rights must be granted 
from the people or their representatives. 
From the first, it has been recognized that 
ordinary roads and bridges should be built, 
owned and controlled by communties, and, 
with few exceptions, they are so controlled. 
With regard to the other things pamed, 
there is not so much unanimity of prac. 
tice or of opinion, but it is very noticeable 
that, when the matter of the ownership or 
control of any of these is discussed, the idea 
received with 
favor by very many people who are not at 
all in sympathy with the Nationalist move- 
ment, or at least do not believe in its prac- 
ticability. 
trolled by private corporations, and known 
as toll roads, ‘ave proved very unpopular, 
and have for the most part been put under 
the control in which 
they are located. Municipal ownership of 
water-works systems is almost universally 


of governmental control is 


Country roads owned and con- 


of the communities 


recognized as the best way of serving the 
best interests of the people in respect to 
water supply, while there is a considerable, 
and perhaps an increasing number of peo- 
ple who believe that the same advantages 
would result from governmental control of 
telegraphs, railways, etc., and in such things 
as will not, from their nature, allow of open 
and free competition. 

In all such matters many people will sup- 
port the idea who are not socialists, and yet 
will not be deterred from advocating what 
they believe to be right for fear some one 
will call them socialists. But when the Na- 
tionalists (a modern name for socialists) ad- 
vocate the assumption by the government 
ofa function which can be carried on by 
private enterprise, and in which competition 
can be free to all, as it can be in the coal 
with unnatural restrictions — re 
moved, they are advocating something for 
which they will, in our opinion, find very 
little support from people who are in the 
habit of looking at things from a_practi- 
cal standpoint. It is our belief that America 
is the country of the world in which social- 
ism stands the least chance of success. In- 


business, 


dividual ambition is too strong here, and! and there are very few modern engines that and color of all signals carried on trains or 





there are too many people who see that 


development in some instances, especially 
with regard to the accumulation of wealth 
for its own sake merely. 
been corrected, the more ambition and com- 
petition we have between individuals, the 
better for all concerned. It would be better, 
we think, if the difference in principie 
which we have indicated were more gener- 
ally recognized, so that the different propo- 
sitions might be discussed upon their merits. 
Municipal ownership of water-works, gas or 
electric light plants, ought not to be preju- 
diced because some people advocate munici- 
pal coal yards. The principles involved are 
essentially different. 
— + Aa 
The Chief of the Department of 

Machinery. 


We have previously had something to say 
as to the appointment of a Chief of the De- 
partment of Machinery at the Columbian 
Exposition, and in our issue of August 6 
commented on the supposed appointment of 
Mr. James Allison, of Cincinnati, to the po- 
sition. We have since learned that this was 
a mistake, and that Mr. Allison is at the 
head of the Department of Manufactures, 
of that of Machinery. We 
scarcely blame ourselves very much for this 
mistake, however, inasmuch as it was first 
given out from Chicago that Mr. Allison 
was to be the Chief of the Department of 
Machinery, and the representatives of the 
Exposition at the eastern headquarters here 
in New York City gave us the information, 
which, of course, was official, and we were 
justified in treating it as such. 

Our views on the matter of the selection 


instead can 


for this position have called out consider- 
able comment from our contemporaries, aud 
we are glad to note that they, without ex- 
ception, so far as we have noticed, have 
recognized the fact that there wes in our 
remarks no reflection upon the ability of 
Mr. Allison, per se, but that it was simply 
a question of the wisdom of going entirely 
outside of machinery men to select a chief 
for the machinery department. 

Citizens of Cincinnati, who have been as- 
sociated with Mr. Allison in such a way as 
to be well qualified to speak of his executive 
ability and other qualities, speak very highly 
of him, and predict that, as Chief of the De- 
partment of Manufactures, he will be emi- 
nently successful. 

Some days ago it was announced in a Chi- 
cago dispatch that Mr. L. W. Robinson had 
been nominated for Chief of the Depart- 


appointment by the local board. We are 
now informed that he has been appointed. 
Mr. Robinson is a chief engineer in the U. 
S. Navy; is at present President of the Ex- 
amining Board of U. 8S. Naval Engineers 
at Philadelphia, and during the Centennial 
first officer under Gen. Albert, the 
Superintendent of Machinery. The appoint- 
ment will, we think, give general satisfac 


was 


tion to machinery men, and all others in- 
terested, as Mr. Robinson undoubtedly pos- 
sesses the qualifications and training neces- 
sary to fit him for the position. 


le eed 
Every pound less of coal burned in a fire- 
It 
means less wear and tear on boilers, and less 
coal to be handled by the fireman. Because 
all this is coming to be better understood is 


room means more profit for the business. 


one of the chief reasons why better firemen 
are in demand, and why coal saving devices 
find market. There isn’t much 
reason in putting in a compound engine to 


a ready 
save steam, and then generating the steam 
in boiler that will 
than six or seven pounds of water per pound 


a 
of coal. Compound engines are generally 
designed with special reference to the press- 
ure of steam to be carried, and any means, 
such as a damper regulator, proper feed ap- 
pliances—in fact, anything that will help 
the fireman in keeping his steam at that 





pressure will save coal. The boiler is usually | 


evaporate DO more | 


individual ambition is a good thing, only | admissible steam pressure. 
that our laws have favored its unnatural} only should the fireman work to the end of 


ment of Machinery, with a probability of | 


| will not give better results with the highest 


Therefore not 


maintaining the higher pressure, but he 


| 
| : . 
| should be provided with the best means of 
| 


When this has | doing this. 


———_ +. 


| All of our readers have, of course, been 
| informed ere this of the frightful accident 
which took place on Park Place, in this city, 
on the 22d, by which nearly a hundred lives 
were lost by the falling of a building. This 
must be regarded, we think, as the direct 
result of putting up buildings for office 
and commercial purposes, and then allowing 
them to be heavily loaded with machinery 
and manufacturing stock, which, as in this 
instance, is too often placed at or near the 
top, where its vibration has the most de- 
structive effect. Heavy printing presses 
should never be placed on the top floors of 
high buildings. The heavy and rapidly 
moving reciprocating parts of such presses 
will eventually rack any but the very strong- 
est structures, and wherever they are so 
located there should be the most rigid in- 
spection by the most competent men, to 
determine whether they are safe or not, and 
if not entirely safe, their removal should be 
enforced, regardless of any other considera- 
tion whatever. It seems probable that there 
was, in this case, an explosion of more or 
less violence, but it is quite certain that the 
accident would not have been nearly so 
disastrous if it had not been for the ten 
heavy printing presses and lithographers’ 
stones on the top floors, if indeed the building 
had fallen at all without them. 

a 

Literary Notes. 
PROGRESSIVE EXAMINATIONS OF LOCOMO- 

TIVE ENGINEERS AND FIREMEN. By John 

A. Hill, Member Brotherhood of Locemotive En- 

gineers, Associate Member American Railway 

Master Mechanics Association. 

The author of this book, now editor of 
The Locomotive E will be remem- 
bered by many of our readers as one of our 
brightest contributors on subjects relating 
Along with 
his practical experience as fireman and loco- 
motive engineer, he has studied his business, 
and his opinions regarding subjects related 
to it are respected everywhere. The present 
book is the result of his observation of the 
shortcomings of the present system, or 
rather want of system in selecting and pro- 
moting men in the operative departments of 
railroads, and he has attempted to formulate 
a plan whereby the men who are naturally 
best fitted may be selected in the first in- 
stance, and advanced in the service strictly 
in accordance with individual ability. First 
printed in his journal, The Locomotive Engi- 
neer, it Was taken up by a committee ap- 
pointed by the Master Mechanics Associa- 
tion to investigate the subject of examina- 
tions (a committee composed of practical 
railroad men), and embodied in their report. 
Already itis known that the plan is to be 
put in operation on several of the leading 
roads of the country. The book is in the 
form of questions and answers supposed to 


ngine ?, 


to practical railroad operating. 


be asked and answered by an examiner, and 
an applicant for cmployment or promotion, 
and calculated to bring out the applicant’s 
familiarity with the duties required of him 
under all and conditions, 
| The questions are practical, graded to suit 
the experience and opportunities for learning 


circumstances 


of the man examined, and show him just 
what and how to study in order to pass any 
fair examination. There is first a prelimi- 
nary examination, designed to show whether 
or not the applicant is by nature and _ previ- 
ous education fitted for the responsible posi- 
tion to which he aspires. After that there 
is an examination at the end of each ycar 
up to and including the third, the questions 
being confined to such matters as the appli- 
cant’s experience has given him opportunity 
to become familiar with ; the last one, taken 
in connection with his record, being designed 
to show his fitness or unfitness for a locomo- 





tive engineer. Each examination must be 
satisfactorily passed in its turn before ad- 
vancement. At the back of the book there 


calculated to stand a given steam pressure, | are seventeen colored plates showing position 
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engines according to the standard code. 
The book is admirably adapted to its pur 
pose, and should be in the hands of every 


engineer and fireman. Bound in flexible 
cloth, pocket size. Price 50 cents. It is 


published by the author, Box 1736, New 
York City. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(390) C. E., Nashville, Tenn., writes: 
Be so kind as to publish in your columns the 
name of a book treating on electricity, suit- 
able for a beginner. A.—Elementary Les- 
sons in Electricity and Magnetism, by S. P. 
Thompson; published by Macmillan & Co., 
New York. The price is, we believe, about 
$2.00. 


(391) J. J. F., Cleveland, Ohio, writes: 
Could you oblige me by informing me how 
balls are made for ball bearings ? They are 
very round and hard. 1 have asked several 
mechanics, and they have all failed to tell 
me to my satisfaction. A.—You will find 
the process followed in one establishment 
described in our issue of April 18, 1889. 


(392) J. M. B., Allegheny, Pa., writes: 
Will you kindly let me know how to find 
the horse-power of an engine? A.—This 
question is an evidence that you have not 
read any of the recent issues of the AMERI- 
cAN Macuinist. We have answered this 
question so often, that, out of justice to 
other readers, we cannot at present take up 
space to answer it again, but must refer you 
to our issues of January 16 and November 
6, 1890. 


(393) R. D., Habana, writes: Can you 
give me a practical rule to determine the 
proportions which a chimney bears to the 
area of the grate? A.—The area and 
height of the chimney should be _ propor- 
tioned to the amount of coal burnt per 








hour. For rules, see our issue of April 23, 
1887. 2. Are these rules changed if the boil- 


ers are working with green bagasse burners 
of the Cork, Fiske, and other types’ A.— 
We should compute the amount of coal re- 
quired to evaporate the same amount of 
water as can be evaporated with the burners, 
and then use the same rules. 38. Can yon 
inform me who manufactures those steam 
whistles which,when blowing, resemble the 
bellowing of a bull? What do they call 
them? I have seen them in many ocean 
steamers. A.—They are made by all man- 
ufacturers of brass fittings, and they are 
also made by many marine engine builders. | 
They are simply called steam whistles. The | 
sound depends on the size of whistle, and | 
its construction. 


(394) W. H. W., Fernbank, Ohio, writes : 
Please inform me as to the appointment of 
draftsmen for the Bureau of Steam Engi- 
neering in the U. 8. Navy. Also the nec- 
essary qualifications of, such draftsmen, 
salary at first, chance of advancement, high- 
est position open to such draftsmen, hours 
of work, ete. A.—In this department dif- 
ferent grades of draftsmen are employed ; 
those who can command a fair salary must 
have a thorough knowledge of all the differ- 
ent branches in drawing, and a fair knowl- 
edge of marine engineering. The salary at 





first will depend on the ability of the drafts- 
man; the appointment and advancement | 
will depend much on influential friends. The | 
highest position will probably be that of | 


chief draftsman. A _ first-class energetic | 
draftsman can frequently obtain a higher | 


salary in private establishments, and in these | 
the chances of advancement are often great 
er ; a first-class man has a chance of becom 
ing superintendent, consulting engineer, or 
even a partner in the business. The hours 
of work are about the same as in private 
establishments. For further particulars 
write to Geo. W. Melville, Engineer-in-chief 
of the Bureau of Steam Engineering, Wash- 
ington, D. C. 

(395) G. F. L, 


Taunton, Mass., writes 


| 
| 
| 


| 
| 





to become a draftsman. Please give also|the pipe F it will travel from the fire-box to 


the publisher’s name of the books you may 
recommend. A.—You have undoubtedly 
got hold of Cotterill’s Higher Applied Me- 
chanics ; you should get his latest work, 
published this year; its title is, ‘‘ Lessons in 
Applied Mechanics,” by J. H. Cotterill and 
J. H. Slade. You should be able to under- 
stand this, and it will give you a stepping- 
stone to the higher one. We should also 
recommend ‘‘ Elementary Mechanics,” by 
Prof. De Volson Wood ; it is published by 
John Wiley & Sons, New York, and Cot- 
terill’s works are published by Macmillan & 
Co., New York. The mastery of this branch 
of mathematics is ef great assistance to an 
engineer and it will probably pay you to pro- 
cure both books. 


(396) S. W.S., Front Royal, Va., writes: 
Enclosed please find sketch of a brick smoke- 
stack built at this place by a contractor. 
The chimney is 48 feet high, 6 feet square 
at bottom and 4 feet 10 inches square at top. 
It was promptly condemned by myself be- 
fore being tried with fire. In my opinion it 
should be taken down to the foundation and 
rebuilt in order to make a first-class job. 
Kindly oblige me by giving me your opin- 
ion whether I am right or not in ordering 
the stack to be taken down? A.—Before 
we Can express an opinion we should either 
have a drawing which shows more than 
your sketch, or we should have to examine 
the chimney ourselves. The sketch, as far 
as it goes, does not show, in our opinion, a 
good construction of stack. Whether you 
have a right of ordering the stack to be taken 
down depends much on the agreement en- 
tered into between yourself and the con- 
tractor. In any case, we believe you are 
much to blame for the unsatisfactory re- 
sults. You should have engaged a first- 
class engineer accustomed to this kind of 
work to design the chimney, make the nec- 
essary drawings and specifications, draw up 
the contract, and superintend the work as it 
progressed. Such acourse would have been, 
and always is, the cheapest in the end, and 
the results in every respect will always be 
more satisfactory to all concerned. Our 
advice is to engage now a first-class engi 
neer, and let him decide as to what is to be 
done; this may prevent you from throwing 
money away in an unnecessary lawsuit or 
in trying to patch up a bad job. 


(397) J. G., Toronto, Canada, writes: I 
will take it as a great favor if you will be 
kind enough to inform me through your 
columns which way the water would travel 
through the two cylinders shown in Fig. 1. 
The large cylinder A is two-thirds full of 
boiling water. A small cylinder B is attach- 
ed to the large one by the two pipes ( and 
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D. A feed pipe # is attacbed to the small 
cylinder B through which cold water enters 
into this cylinder. Through which pipe 
will the water enter into the cylinder A, the 


pipe D being heated at #’? A.—If the 
pipe C is above the water line in A, the 
water will enter A through the pipe ). If 


|the pipe C is much below the water line in 
A, it may enter this cylinder through the | 


pipes D and (, but the tendency will be to 
enterthrough the pipe JY. 2. If the whole 


of the pipe D is heated, would that alter the | 


circulation ? A.—No. 3. In Fig. 2, A rep- 
resents a boiler of the locomotive type, and 
B its fire-box. A small boiler D is connect- 
edto A by means of adome #. The pipe 


the boiler D. 


(398) N. B., Sacramento, Cal., writes: I 
an running a steam shovel in which is an 
engine with cylinders 10x12 inches. What 
is the highest rate of speed at which it can 
be run when working light ? A.—The high- 
est speed will depend much on the design 
of the engine; you may probably run it up 
to 300 or 400 revolutions per minute, pro- 
vided the rotating parts are of such con- 
struction that the centrifugal force will not 
have an injurious effect. 2. Is there any 
thing that can be used without injury to the 
boiler to remove scale? If so, how much 
should be used for a boiler of a given horse- 
power ? A.—Kerosene is recommended. See 
answer to Question 244, in our issue of May 
28, current volume. 3. What can I do to 
prevent friction clutches from heating ? 
The clutches are made of some kind of com 
position—I think it is compressed paper—and 
is riveted to the inside of beveled flanges on 
the drum. I have been told to use valve oil: 
some recommend coal oil, and others say 
let them run dry. Now, when the bevel 
wheel becomes hot it expands, and the fric 
tion cone will stick fast until broken loose 
by the brake. A.—Oil will to some extent 
prevent the heating of the clutch, but it will 
also decrease its power. We cannot advise 
the use of any particular kind of oil, be- 
cause we do not know of what kind of 
material the clutch is made, but it seems to 
us that coal oil is not the right kind of oil 
to use. From your description we should 
judge that the clutch is not properly de- 
signed for the work it has to do, and it will 
always tend to heat to an undesirable de- 
gree. 


(399) J. H., Hampton, Va., writes : Kind 
ly let me know what should be the course 
which a young man should pursue in get- 


‘ting the mechanical engineer’s profession. | 


am ina school at Hampton trying to learn 
mechanical engineering ; I have been here 
nearly two years. In the shop we have some 
work on the planer, lathe, milling machine, 
and some work in steam fitting and black- 
smithing. We have two Corliss engines 
and one or two slide valve engines. What 
should a mechanical engineer know in theory 
and practice ? How high should he go in 
mathematics? What will be the best 
course to pursue for one placed as T am ? 
A,—You are evidently impatient with the 
course of study Jaid out for you, and you 
would like to become an engineer in a_ short 
time without much effort on your part. If 
we are correct in our surmise, throw away 
such false ideas, and make up your mind 
that you have a number of years of severe 
study and hard work before you. Even af- 
ter you have had the best of training in 
school you will be by no meansa mechanical 
engineer, but you will have a good founda- 
tion to start from and become one. You will 
require considerable more practical experi 
ence, Which can only be obtained in active 
service, before you can hold any responsible 
position. There is no danger of your learn- 
ing too much of the practical work in school, 
neither is there any danger of learning too 
much of mathematics—an engineer should 
be a thorough mathematician. | The best 
course to pursue is to work hard, learn all 
you can, and employ all your energy in try- 
ing to be ahead of your classmates, and if 
you have the talent for becoming an engi- 
neer, you will not fail; but, of course, all this 
will require a great and continuous effort 
and patience on your part. 


Transvent Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 


line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 








Gear Wheels. 
Link-Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
‘Bradley’s Power Hammers, the best in the 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y. 
“The Bulldozer,’’ a new departure; forging by 


George B. Grant See p. 20. 





| 
j 
| 


pressure. M’f’d by Williams, White & Co., Moline, Ill. 
Pattern and Brand Letters. A variety of sizes 

and styles. Heber Wells, 8 Spruce St., New York. 
Davis Key-Seating Machines kept in stock by 

Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Ice and Refrigerating Machines, 170 sold, and all 


F runs along the bottom of the boiler to | successful. David Boyle, 521 Monroe St., Chicago, Ill. 


lam trying to study mechanics without a| D, the end of this pipe in D being in about 


teacher and I find it rather hard work. 


and understand it pretty well. 


I | the same horizontal plane as the end of the 
have studied an elementary work (Dana's), | same pipe in the fire-box. 


When the feed 


Iam now| water enters the small boiler through the 


studying a higher work (Cotterill’s) and I| feed pipe @, will it all go up through the 


find it too big a step from the other. I have 
studied geometry and trigonometry, and I 





dome F, provided this dome is large enough? 
Also, will the water in the pipe /’ travel 


would like you to recommend a book which | from the fire-box to the boiler D or the re- 


you think will fill the bill. Iam an appren 


verse ? A.—We believe the water will tend 


:|dome £, and then down into the small boiler | 
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An iron foundry may be erected at Walnut Cove, 
N.C. 

Two ice factories will, it is reported, be 
at Velasco, Texas. 

The Island Cotton-mills, Statesville, N. C., 
will add new machinery. 


erected 
Long 


There is a project to establish a paper and pulp 
mill at Spartansburg, 8. C 

A $12,000 ice factory is stated as about to be es 
tablished at Kentwood, La, 

A new iron drawbridge be 
Rancocas Creek at Bridgeboro, N. J. 


is to erected over 

J.G. Anderson is talking of establishing a car 
riage wheel factory at Rock Hill, 8, C. 

The citizens of Birmingham, Ala., have subscribed 
$102,000 towards a $1,000,000 steel plant. 

The Burton Heater Company, Richmond, Va.. 
will, it is stated, enlarge its heater works. ; 

Frank Lyman, it is said, contemplates the erec 
tion of an iron furnace at Covington, Va. 

An addition is to be built to the works of the 
Victoria Cordage Company at Dayton, Ky. 
York, 
been incorporated, witha capital of $20,000. 


The Essex Iron Company, of New have 
Additional machinery is to be put in the D. E. 
Converse Company Cotton-mill, Glendale, 8. C. 
It is possible that Bridgeport, Ala., will secure a 
knitting-mill now located at Schenectady, N. J. 
The C. B. Rogers Company are adding an exten- 
sive wing to their machine shops in Norwich, Conn. 
New machinery to the amount of $100,000 is to 
be added to the Augusta Cotton-mi.l, Augusta, Ga. 


The Pittsburgh Locomotive Works will add a 





tice in the shop here and have an ambition! to travel from ) through # into A; and in! production 50%. The Superior Mach. Wks , Clev'd, O, 





large machine shop to its works in Allegheny, Pa, 
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A lot of new machinery is to be set up at the 
Paper and Pulp Company’s plant at Lynchburg. 
Va. 

The George B. Smith Foundry Company, Bos- 
ton, Mass., will erect a new brick foundry 184x86 
feet. 

The Mattress 
adding chair machinery to the plant at no distant 
date. 

The Fort Worth 
the manufacture 
plant. 


Gordon (Ga ) Company intends 


added 
its 


Works has 


ice 


(Texas) Iron 
of a patent machine to 

Fiegle’s Pipe Covering Company, St. Louis, Mo., 
has been incorporated, with a paid-up capital of 
$100,000. 

Lanark, Ill., is to have a woolen-mill, $7,000 of 
the stock of a $12.000 company having been sub- 
scribed. 

Company is to 
W hite- 


The Delaware & Hudson Canal 
improve the facilities of its repair shop at 
hall, N. Y. 

The Pharr Phosphate Company, Bartow, Fla., is 
reported as to increase the capacity of its phos 
phate works. 

An extensive paper plant, with a capacity of 
twenty tons per day, is to be established at Berrien 
Springs, Mich. 

The Carroll-Porter Boiler and Tank Company, of 
Pittsburgh, Pa., has increased its capital from $50, 
000 to $100,000. 

J. Robinson, of Cleveland, is investigating with a 
view of establishing a sewing machine factory in 
Buchanan, Va. 

The Southern Engine and Boiler Works Company, 
Jackson, Tenn., will build a new boiler house 65x 
100 feet in size. 

David R and Frank A. Cole have bought a water 
privilege at South Keene, N. H., and will erect a 
large grist mill. 

The York Manufacturing Company, of Saco, Me., 
is to add new automatic machinery to their finish 
ing department. 

The Juniata Furnace and Foundry Company, of 
Philadelphia, has been incorporated, with a capital 
-stock of $200,000. 

It is said that the Southern Pacific will construct 
a new steel bridge across the Sacramento River at 
Sacramento, Cal. 

At Clarksburg, W. Va., A. H. Osburn will rebuild 
at once his foundry and machine shops, recently 
destroyed by fire. 

The Buda Manufacturing Company, Harvey, Il., 
have commenced work on a new foundry building 
80x120 feet in size. 

There are probabilities of a smelting plant estab- 
lishing at Roanoke, Va. Northern capital is further- 
ing the movement. 

A $2,000,000 increase has been made in the capital 
stock of the American Steel Barge Company at 
West Superior, Wis. 

Operations at the new works of the Rolled Steel 
Wheel Company, at Kensington, Pa., may be com 
menced by October. 

According to report, the organization of a stock 
company to erect an electric light plant is project- 
edat Jonesboro, Ark. 

It is reported that negotiations are in progress 
for an industrial enterprise, probably a steel plant, 
at Newport News, Va. 

J. Robinson, of Cleveland, Ohio. is investigating 
with a view of establishing a sewing machine fac- 
tory in Buchanan, Va. 

The Canton Roofing Company. of Canton, O., 
contemplates the establishment of branch roofing 
works in Roanoke, Va. 

The Demars Sash Lock Company, capital stock 
$30,000, has been incorporated at Albuquerque, N, 
M., by J. Demars and others. 

The city council of Taylor, Texas, is negotiating 
for the lighting of the city by electricity. The 
mayor can give information. 

lhe Parker & Young Manufacturing Company, of 
Lisbon, N. H., is to erect larger new buildings to re 
place those destroyed by fire. 

There is some probability of works being estab 
lished at Jasper, Tenn., to manufacture steel, iron, 
chain, bolts, and malleable iron. 

Forty-one carloads of machinery have been de- 
livered at Blaine, Pa., for the new safe and lock 
works that is being erected there. 

It is understood that foreign capitalists have 
been looking over the field at Norfolk, Va., with a 
view to establishing a rolling-mill. 

A. F. Childs, W. HU. H. Knight, F. F. Dean and 
others have incorporated the Knight Safety Eleva 
tor Company, at Washington, D. C. 


Arrangements are in progress, it is stated, tend- 
ing to the removal of the Warren City (Ohio) Boiler 
Works plant to Middlesborough, Ky. 


The commissioners of €arroll County have de 
cided to build, jointly with Frederick County, a 64 
foot bridge at McKinstry’s Mills, Md. 

An addition of 300 feet will be built to the ma 
chine shop of the ordnance department of the Beth- 
lehem Iron Works, at Bethlehem, Pa. 

The Fabric Fire Hose Company, Warwick, N. Y.., 
has increased its capital from $100,000 to $200,000, 
and contemplates enlarging its plant. 


The Cookshire Machine Works Company has 
been incorporated, at Cookshire, Quebec, and will 


manufacture machinery, castings, etc. 





The Goodrich Spring Gun Company, of Chicago, 
Ill., has been incorporated, with a capital stock of 
$30,000, by Joseph Goodrich and others. 

A stock company has, it is stated, been organized 
for the purpose of erecting an iron foundry and 
machine shop at South Pittsburg, Tenn. 

Some new machinery, including engine, boiler, 
etc.. is to be placed in the Metropolitan Street 
tailway Company’s plant at Macon, Ga. 

A new bridge is to be built across the James 
tiver at Lick Run, Va., at a cost of about $6,000. 
County clerk can give further information. 

The Texas & Pacific Railway Co. (office, Dallas.) 
is boring for water, and, if successful, will, it 
stated, erect repair shops in El Paso, Texas. 


is 


The management of the Western New York & 
Pennsylvania roads will shortly enlarge and in- 
crease the facilities of the shops at Olean, N. Y. 

The Rappahannock Woolen-mills Company, Va., 
has been incorporated for the purpose of establish- 
The capital stock is $50,000. 

It is rumored that parties controlling iron ore 
lands on King’s Creek, Blacksburg, S. C., are in- 
vestigating for site on which to build iron furnaces. 


ing a woolen-mill, 


The Wright Steel Shovel Works are to remove 
their plant from Beaver Falls, Pa., to Anderson, 
Ind. One hundred and fifty men will be employed. 


The Hanover Machine Works have been organ- 
ized with a capital stock of $100,000, at Frederick, 
Md., for the purpose of manufacturing machinery. 

The Linwood Iron Works Company, Linwood, 
Pa., will shortly build a new machine shop and 
foundry, of double the capacity of the present plant. 

The Jenckes Machine Company, of Sherbrooke, 
Que., has received an order for $50,000 worth of 
mining machinery for a concern at Sudbury, Ont. 

L. H. Young, of Montreai, Canada, is reported as 
having completed arrangements for the establish- 
ment of a nut-lock factory in Newport News, Va. 

The Cookshire Machine Works Company is the 
name of a concern recently organized at Cookshire, 
Que., for the manufacture of machinery, castings, 
etc. 

The Durfee Mill Corporation, Fall River, 
Mass., has contracted for the erection of a new 
weaving shed, 112x200 feet, to accommodate 1,200 


of 


looms. 

The Fort Worth & Denver City Railway Co. 
(office, Fort Worth,) is to put in additional ma- 
chinery and erect a carpenter shop at Clarendon, 
Texas. 

A $60,000 iron bridge is to be constructed at Ben- 
nings, D. C., by congressional appropriations. For 
further information address the District Commis- 
sioners. 

The Springfield Iron Company, Springfield, IIl., 
whose mill was recently destroyed by fire, have de- 
termined to at once rebuild their plate-mill on a 
larger scale. 

The establishment of works for the manufacture 
of cars for the unicycle elevated electric railway of 
E. M. Turner, of St. Louis, Mo., is talked of at Fort 
Worth, Tex. 

The South Pittsburg Pipe Works, South Pitts- 
burg. Tenn., have filed an amendment to their 
charter to increase the capital stock from $1,000,000 
to $2,000,000. 

A movement is said to be on foot at Dubuque, 
Iowa, to organize acompany to take the place of 
the Iowa Iron Works, when that concern moves to 
St. Louis, Mo. 


The Pennsylvania Irgn Works Company, Phila- 
delphia, Pa., has recently put in a 200-pound ham- 
mer, built by the Hackney Hammer Company, of 
Cleveland, Ohio, 


It is stated that R. D. Smith & Co., of Birming- 
ham, Ala., have leased the iron furnace of the 
Birmingham Furnace and Manufacturing Company, 
at Trussville, Ala. 


A stock company to establish wire goods and 
ornamental iron works is being organized at San 
Antonio, Texas. Secretary Commercial Exchange 
can give particulars. 


The Pottsville Insulated Wire Company, of Phil 
adelphia, have been chartered at Harrisburg, Pa., 
to manufacture insulated wire and and 
electrical appliances. 


cables 


Edwin Groat, of Iludson, N. Y., and Mr. Conde, 
of Schenectady, N. Y., have, it is reported, made a 
proposition to remove their Schenectady knitting- 
mills to Bridgeport, Ala, 


The Somerset Co-operative Foundry at Somerset, 
Mass., has been sold at public auction to Peter 
Corr, of Taunton, for $9,300. It is reported that 
the business will be continued. 


The contracts between the Southern Steel Com- 
pany and the Tennessee Coal, Iron and Railroad 
Company, for the construction of a steel plant at 
Ensley, Ala., have been signed. 





J.C. Winder, of Raleigh, general manager of the 
Seaboard Air Line system, has recently stated that 
the company’s machine shops at Raleigh will prob- | 
ably be removed to Monroe, N. C. 


We understand that John Keoder, of a brass and 
wood manufacturing plant at Staunton, Va., has 
purchased the plant of a like concern at Baltimore, | 
which he will remove to Staunton. 


The W. H. Warren Machine Tool Works, at Wor 
cester, Mass., have received a contract for building 
machinery for the Watervliet Arsenal, at West 


Troy, N. Y., which amounts to $25,000. 


| worked, 





The plans adopted for the new buildings of the 
Hanover Foundry and Machine Company, at Get- 
tysburg, Pa., include a machine shop 90x140 feet 
and a foundry 60x70 feet, both of brick. 

The Lake Erie Brass Foundry was started by two 
young men in Cleveland about two months ago. 
They have already doubled the capacity of the 
works, and further increase is impending. 


The Belden Machine Company, of New Haven, 
Conn.,is constructing a new four-story brick build- 
ing, 190x93 feet. The new machine shop will be 
fitted with the latest improved machinery. 

Plans and specifications have been prepared for 
the new car shops of the Florida Central & Penin- 
sula Railway Company (office, Jacksonville,) re- 
ported as to be erected at Fernandina, Fla. 

The Lambert’s Point Company has donated a site 
for the erection of the plant of the Norwood Car 
Replacer Company, of Baltimore, Md., recently 
mentioned as to erect works in Norfolk, Va. 

The Virginia Border Alliance Mercantile and 
Manufacturing Company has been incorporated in 
Virginia, to deal in merchandise and manufacture 
machinery, etc. The capital stock is $20,000. 

The Blue Earth City Manufacturing Company 
has been incorporated, at St. Paul, Minn., for the 
manufacture of agricultural and domestic machin- 
ery. The concern has a capital stock of $20,000. 

The Canda Manufacturing Company is reported 
to have purchased a large tract of land at Carteret, 
N. J., on the line of the Central R. of New Jersey, 
on which a car manufacturing plant will be erected. 

The George Car-coupler Company, Birmingham. 
Ala., recently incorporated, has for its purpose the 
introduction of a car-coupler invented by M. H. 
George. G. R. Harsh is secretary of the company. 

The Bristol Foundry and Machine Works has 
been organized at Bristol, Tenn. Thecapital stock 
is $25,000. Major A. D. Reynolds has been elected 
president, and Jas. B. Lyon, secretary and treas- 
urer. 

The electric scale company, recently organized 
at Middlesborough, Ky., to establish electric scale 
works, etc., has obtained charter as the Automatic 
Electric Scale Company, with a capital stock of 
$100,000. 

Messrs. ‘Naylor & Co,, of Pittsburgh, Pa., have 
leased the Sharon (formerly Vernon) Furnace, at 
Pa., and will overhaul and modernize 
furnace will be started up the first of 


Sharon, 
it. The 
October. 

It is understood that the East Tennessee, Virginia 
& Georgia Railroad has decided to build an iron 
bridge over the French Broad River, near Lead- 
vale, Tenn., to replace the long wooden bridge re- 
cently burned. 

J. F. Walton, J. S. Neave and Charles Neave have 
incorporated the Walton Iron Company, for the 
purpose of manufacturing iron. The authorized 
capital stock is $75,000; principal place of business 
in Covington, Ky. 

The Chapel Automatic Railway Gate Company, 
of Marengo, Ill., has been incorporated, for the 
manufacture of railway gates, by E. A. Chapel, C. 
H. Donnelly and others. The capital stock is 
placed at $100,000. 

The Denison Rolling-mill Company, recently in- 
corporated to build a rolling-mill, ete., at Denison, 

The directors are J. M. 
Tenn.; J. T. Munson, J. 


Tex., has obtained charter. 
Duncan, of Chattanooga, 
M. Ford and others. 

The Powell Wire Nail Machine Company, of 
Cleveland, Ohio, has been incorporated by Steven- 
son Burke, E. J. Ingersoll, E.'F. Ives, D. A Dangler, 
W. J. White, R. Powell and H. C. Emison. The cap- 
ital stock is $250,000. 


The county commissioners of Morganton, N. C., 
will soon advertise for bids for the construction of 
an iron bridge across the Catawba River; bids to 
be made on a single span of 200 feet, and on two 
spans of 100 feet each. 


It is reported that the Kutztown (Pa.) anthracite 
furnace is to be rebuilt. A terrible boiler explosion 
made sad work of this furnace afew years ago, 
since which time it has been idle. It will take from 
$50,000 to $75,000 to rebuild it. 


The Cooke Locomotive Works, at Paterson, N. 
J., which closed down some weeks since on account 
of lack of orders, has resumed, with about 1,500 
hands, large orders having been received from 
western roads for locomotives. 


It is stated that E. J. Bird, Jr., of Ironton, O., 
will erect a muck-bar-mill and nail plate works at 
Low Moor, Va. The plant will have a weekly 
capacity of 3,000 kegs of cut and wire nails, and of 
thirty tons of muck bar per day. 


The Franklin Iron Mines, at Franklin Iron Works, 
N. Y., have closed down, and the furnace will blow 
out about the 15th, preparatory to making general 
repairs and enlarging the works. About three 
months will be required to make theimprovements. 


Last week, at Chicago, the Chicago Cornice 
Works was incorporated by Leopold A. J. Williams, 
John Stielen and Samuel B. King. Capital, $3,000. 
The object is to manufacture cornices,and doa 
general sheet-iron and metal manufacturing busi- 


ness. 


It is announced that the old Schuyler copper 
mines, at Arlington, N. J., are to be reopened and 
A company has been formed to erect 
buildings and machinery at a cost of $55,000. The 
land has been acquired and operations wiil begin 
at once, 








Foster, Merriam & Co., of Meriden, Conn., have 
raised their main factory one story, in addition to 
which they have put up a five-story building, 50x56 
feet, and a newiron foundry 180x150 feet. The 
power of the factory has been increased from 100 
to 150 horse-power. 
in Woodland. 

La.; Tacoma, 
Flor 


There is water-works agitation 
Cal.; White Plains, N. Y.; Iberville, 


Wash.; Susanville, Cal.; Hampshire, Mass.; 


ence, S. C.; Lawrenceburg, Tenn.; Harrodsburg, 
Ky.; Shelton, Conn.; Franklin, Ky.; Brooksville 


Fla.; Nescopeck, Pa. 


Work on the construction of the West Superior 


Furnace, at West Superior, Wis., has been sus 
pended, pending the construction of the steel 
works. Operations will be resumed in about four 


months, and it is expected to have the furnace 
completed in about a year. 

The Corning Land, Industrial and Trust Com 
pany has been organized at Anniston, Ala, with a 
capital stock of $500,000 to aid in establishing and 
equipping manufactories, etc. J. W. Noble is presi 
dent; J. E. Vail, of New York, first vice-president, 
and A. Culbertson, secretary. 

The Alabama Rolling-mill Company, of Birming- 
ham, Ala., has completed the seven additional pud- 
dling furnaces recently mentioned, is building a 
new gas furnace and putting in new rolls; opera- 
tions will be resumed about October 1 with daily 
capacity of 75 to 85 tons of finished iron. 

It is reported that representatives of the Youngs- 
town Iron and Steel Company, of Youngstown, O., 
have been in Chicago, looking over the Calumet 
Iron and Steel Works, which were erected and for 
a time operated by the late Joseph A. Brown, for 
the purpose of purchasing that concern. 

The Standard Nut Lock Company has 
formed, with office at Newark, N. J., for the manu- 
facture of nut locks. The capital stock is $100,000. 
A. M. Ake, W. W. Blanchard, E. Harrison, F. C, 
Blanchard, of Newark, N. J., and W. A. Redding, 
of Brooklyn, N. Y., are the stockholders. 

The new copper-wire mill at Braddock, Pa., will 
soon be in readiness to be put in operation. A large 
battery of four boilers has already been set up, also 
a large engine. Men are now engaged in placing a 
train of rolls in position, and it will be but a 
short time when the entire mill will be in running 
order. 


been 


The American Car Company, of St. Louis, has 
been incorporated, with capital stock of $100,000. 
The object of the company is the building and 
selling of railway and street cars. The stockhold- 
ers are: Wm. Sutton, Emil Alexander, L. H. Tout- 
rup, Theo. Papin, Jr., and Ferd. Meyer, all of St. 
Louis, Mo. 

The Central Car Repair and Manufacturing Com- 
pany, of Chicago, has been incorporated, with 
capital stock of $625,000, for the manufacture and 
repair of railway cars and specialties, and agri- 
cultural machinery and implements: Incorpora- 
tors, Henry R. Pebbles, Norman 8S. Patton and 
Reynolds Fisher. 

The Montreal Metal Works has been incorporated 
at Montreal, Canada, with a capital stock of $50,- 
000, and will manufacture and deal in wires, rods, 
cables, and every description of apparatus and 
metals used in connection with the of 
telephone, telegraph, electric lights, electric rail 
way, cable companies, etc. 


business 


The Columbia Grey Iron Company, Columbia, 
?a., have received their charter, and will at once 
commence building operations. The 
hope to be in a position to place goods on the mar- 
ket for the late fall trade. H. S. Stauffer, presi- 
dent of the Grey Iron Casting Company, of Mount 
Joy, Pa., will be the general manager of the new 
company. 


company 


E. Gould & Eberhardt, Newark, N. J., have re 
ceived a contract from the government to furnish 


the Watervliet Arsenal, at West Troy, N. Y., with 
three more of their upright drill presses. We are 


& Eberhardt bids were 
This arsenal is being finely 


informed that the Gould 
the highest 
equipped with tools, and it seems the intention to 
make it rank second to none in the world, so far 
as equipment is concerned. 


received. 


James D. Cardell & Co., Pipe-bending Works, 
Rising Sun Lane & North Penn. R. R., Philadelphia, 
Pa.. have issued a catalogue showing in part the 
forms into which they bend and coil pipe. These 
bends and either of uniform diameter 
throughout or they are of varying diameter, with 
out joints. Itis a catalogue that cannot help inter 
esting engineers. 
lustrations of special fittings for use with ammonia 


coils are 


The catalogue also contains il 


Pawtucke, 
is being built 


The new electric light plant for the 
Gas Company, at Pawtucket, R. L., 
by the Berlin Iron Bridge Company. 
room will 


rhe dynamo 
be 60x150 feet, the engine room 5&x7s, 
and the boiler-room 60x80 feet. The side walls will 
be cf brick with iron roof covered with 
gated iron. The whole plant will be built by The 
Berlin Iron Bridge Company, after the plans and 
specifications of Remington & Henthorn, of Provi 
dence, R. I. 


corru 


The capital stock of the New York Locomotiv« 


Works is to be increased, the stockholders having 


authorized the directors to take such action. The 
management will issue $100,000 additional first 


preferred 8 per cent. dividend stock, and $100,0( 
6 per cent. mortgage bonds to run for 20 years 
It is understood that the present stockholders wil 
take the entire amount, which is to be 
the purchase of new tools and to meet the expens 
of changes in the plant. 


used fol 
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Why Ball Bearings are not Used 
in Machinery. 
By STERLING ELLIOTT. 
The plain, unadorned reason ts that such 
bearipgs much inferior to 
termed parallel bearings for all horizontal 


are what are 





shafts. 

A shaft or journal being true, properly | 
finished and running within, or having run 
upon it a cylindrical ‘‘ box” ** quill,” 
which is also true and correctly fitted, and 
having the two some 
oleaginous substances, as oil, plumbago or 


or 


between surfaces 
grease unifarmly supplied, is, so far as the 
world’s experience to date, the ideal form of 
bearing. 

It is important in such bearings that the 
two surfaces should be of dissimilar mate- 
rial. To obtain the highest results one of 
them (preferably the shaft) should be as 
hard as is consistent with strength, and the 
other should be of a somewhat softer mate- 
rial, though some of the best bearings ever 
made have had both surfaces hardened. 
This, however, calls for better workmanship 
and more thorough lubrication. 

There are a few cases apart from cycles 
where the ball bearing may be said to have 
advantages, as, for instance, heavy turrets 
In 
such ca es the plane of rotation being hori- 
zontal, the weigtt is taken by all of the 
balls at once, while in the case of a hori 
zontal shaft 
small portion of the balls at one time, and 


or domes for astronomical observatories. 


the load is borne by only a 


even then, if one ball is larger than the 
others, that one will have all of the respon- 
‘tight ” side. 

In these large slow-moving vertical bear- 
ings the balls may be so placed as not to 
rub against each other, which is a matter of 
no small importance. Again there are cases 
where the weight of a vertical shaft is sup- 


sibility while it is passing the 


ported by a ‘‘collar,” so that the bearing 
surface must be at a distance from the cen- 
ter. This may sometimes be best accom- 
plished by means of a properly proportioned 
ball bearing, especially if the weight and 
speed are not excessive. 

In bearings requiring rigidity and accu- 
racy, as lathe spindles, the balls have been 
often tried, but such lathes are not in favor 
with the ‘‘ horny handed.” This state of 
things could be helped materially if it were 
possible to make absolutely round balls, but 
that has never been done, though the manu- 
facture of balls very much im- 
proved within the list few years, 

Much more would no doubt be done to- 
ward overcoming the weaknesses of the ball 
bearing for machinery if there were any ad- 
vantages in it, even in a more nearly perfect 


has been 


form. 
The excuse that exists for the ball bearing 
in bicycles is not valid anywhere else, and it 


is not an vnamixed blessing even there. But 
two claims are made for it, viz., ease of 


running and the quality of being adjustable. 


sand cubic feet. For ten days a council 
committee, assissted by Corporation Counsel | 
Meyer, has been conducting a thorough in- | 
vestigation into the cost of making gas, and 
although the companies obstructed the in 
vestigation as muchas possible, facts enough 
were brought out to convince the council that 
sixty cents a thousand is a reasonable price 
for gasin Cleveland. The gas companies will 
fight the matter to the last in the courts.” 

aa. 

Pattern Making. 


By P. S. Dincey. 
CHAIN PULLEYS, 

When the groove in a chain wheel or 
pulley is made to fit the links of a chain it 
is sure to be an expensive pattern, especially 
when made double, like those used in Wes- 
ton’s differential pulley blocks. 

Figs. 9 and 10 are two views of one of 
this kind of pulley. Fig. 10 shows a half 
section, and the pockets for the chain. Fig. 
9 is a section through the groove C D of the 
large pulley, which has one more pocket 





MACHINIST 


. . | 
proprietors themselves were working men, | 
| 


paying the extravagant rent of ten shillings 


a week, and employing six men. That firm 


has grown since then, and employs 


I refer to Tangye| 


as 
many thousands now. 
Bros., 

These brothers labored hard to make 


of Birmingham. 
the 
block work, and experienced many unex 
pected difficulties, and when they had per- 
fected it, and made it a commercial success, 
a new difficulty presented itself in the shape 
of a lawsuit, in which the Tangyes won. 
It is pretty hard to conceive of any taller 
swearing than was practiced by the would- 
be infringers in this case. 

But to return to the patterns of the pul-| 
ley. 

They are sometimes made so that all the 
links of the chain fit into the pockets, but 
this is an unnecessary expense. The links 
of the chain that set edgewise in the pulley 
do not need to fit into pockets like those 
shown at a in Fig. 8. If the grooves > +, in 
Fig. 10, be turned deep enough to clear these 
links, and pockets be made for the other links 
it will be sufticient to catch the 


to set 























Fig, 10. 




















As to the first, it simply isn’t true, as any 
practical man knows if he has investigated 
the subject (and if he hasn’t his opinion 


doesn’t count). In making this statement I 


am assuming that the bearings are clean and | 


properly oiled, for I readily admit that a 
ball bearing will run with more dirt and less 
oil than will the other kind, and when you 
have allowed the dirt to supersede the oil 
for a certain length of time, you may get a 


new bearing in either ‘‘ case.” 
Except in some special cases, the ball 
bearing is a decided disadvantage in ma 


The 


stronger, 


chinery, to say nothing of its first cost. 


parallel bearing being neater, 
smaller, cheaper, safer, and infinitely more 
durable, it naturally stands as a monument 
to that great and ungetoverable fact, ‘‘ the 
survival of the fittest,” and Iam willing to 
go on record as saying that it WILL STAND, 
—The Wheel and Cycling Trade Review, 


Cheap Gas. 


—-_ —— 


A Cleveland dispatch says : 

‘By a vote of 10 to 2, the city council 
last night passed an ordinance reducing the 
price of gas from $1 to 60 cents per thou- 


| than the smaller one. 
| how the chain fits into the pockets. 
| It may not be out of place here to make a 
few remarks about this celebrated differen- 
tial pulley block that has so revolutionized 
the lifting of heavy weights, and for which 
\this kind of pulley was used; in fact, this 
pulley was the main feature of the patent. 

T. A. Weston was in this country when 
he conceived the idea that led up to the dif- 
ferential pulley block. 

While Mr. Weston was at Buffalo, 
|nessing attempts to raise a vessel that had 
| zone down off that city, the thought oc- 
curred to him that the 
could be obtained from a Chinese 


the rope of which winds on two unequal 


wit 





necessary power 


windlass, 


| diameters; that is, one-half the length of the 
| barrel is larger in diameter than the other. 
| This is practically what this pulley block 
| was developed from. 

After much scheming, Weston returned 
| to England, and called on numerous engi 
neering establishments, submitting his draw- 

ings, but he could find none that would take 


hold and experiment on his block. Finally 


lhe called into a small job shop where the 


This view also shows} chain, and will work 


= — ~—t HT 
— / 
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Fig. 12. imerican Ma 
CHAIN PULLEYS. 


better than otherwise. 

The groove is sometimes formed in a core 
box, and a print put on the periphery of the 
pattern, thus making fewer partings in the 
pattern as well as the mold, but a much 
cleaner and better casting can be obtained 
from a pattern with the groove for the chain 


cut in it. 





Fig. 11 is a section of the pattern, and 
shows how it ismade. The mold is also re 
presented with the cope lifted off, the part 
ingsbeing at HFG. The patternis built up 
with segments, and made in four parts e, d, 
ef. 
out at 


As will be seen, the casting is cored 
A B, in Fig. 10. 
of the core-box for this core, and is parted 
at H. 


gg, but there are no cope prints, for the rea 


Fig. 12 is a section 
The core sets into the round prints 
son that it is not easy to close the cope over 


In the ab- 
sence of these cope prints the molder will 


the six round projecting cores. 


need to take care that the cope bears on the 
to 
prevent the iron from running in the vent 


top of these projecting cores enough 
holes of the core when pouring. 


This lightening core can be made in halves 


}and the relation of railroads to it. 


11 


What we regard as a most excellent sug 
gestion is made by The Railroad Gazette in 
regard to the improvement of country roads, 
After re 
ferring to the benefits resulting from good 
roads directly to those who must use them 
in getting about, and in carrying produce 
to market, it calls attention to the fact that 
the railroads are directly interested in good 
country roads as tributaries and feeders, and 
that much could be done in the way of edu- 
cating country people up to good roads by 
making them about all station buildings. 
There is little doubt 
roads in process of construction, and using 
them the 
stations, after wrestling with the average 


but that seeing good 


afterwards when approaching 
country roads, would be a most effective ob- 
ject lesson, and the expense of it would in 
the end be repaid by the better general con- 
dition of the country through which the 
roads pass. 


ie 

One of the first things learned by any one 
who becomes in any way connected with 
locomotive engines, is that very much im- 
portance is attached to the size of exhaust 
nozzles, and that there is scarcely any other 
one thing which receives more attention or 
is more discussed among engineers and others 
interested. American railroad men_ will 
therefore be not a little amused to learn that 
The 


Engineer, of London, in one of its edi 


torials, says that “It is beginning to be 
understood in the United States that the 


proportions of blast pipes exert an import- 
ant influence on the steaming power of lo- 
comotives.” Our ponderous contemporary 
has undoubtedly uncovered a big joke, just 
about knowledge and 


It ought to try 


fifty years behind 
practice in this country, 
again. 

—— ame 

A correspondent wishes some of our read- 
ers Who have experience with grindstones to 
explain the cause or remedy for the difticulty 
described by him as follows : 

‘* What is the cause of our grindstone rust- 
ing and refusing to take hold of a tool when 
applied to it, and the remedy, if any? The 
stone is an Ohio one, 30 inches in diameter, 
4 inches face, and revolving at a speed of 60 
revolutions per minute. Water from a pipe 
used to wet the stone, and only run when 
grinding is being 
directly.” 


done, and running off 








Machinists’ Supplies and Iron. 


New York, August 29, 1891. 
Iron—AmericanPig—There is some slight improve- 
ment in demand, though this has not so far appre 
ciably affected prices, which continue easy, 


We quote: Standard Northern brands, No. 1 
Foundry, $16.75 to $18; No. 2, $15.50 to $16.50; 


Gray Forge at $13.90 to $15. Southern brands of 
good quality are quoted at $16 to $17.50 for 
No. 1 Foundry; and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

Scotch Pig—We quote Coltness at $23, Eglington, 
$20.50. 

Copper—The volume of business is not heavy, 
and the market for Lake has ruled steady. We 
quote Casting Copper at 103gc. to 114%c ; Arizona 
Ingot, 12¢. 

Lead—There is little or no business being trans- 
acted, and buyers seem to show very little interest. 
Values of Pig are nominal at 4.45¢ 

Spelter—No business to speak of has been trans 
acted during the week, and supplies are accumulat 


ing. Values range at 5e. to 5.05e, 
Tin—The market has declined, and rates are here 


of the foreign market 
Values for spot are now 


below what the condition 

would seem to warrant. 

quoted at 20,05c. 
Antimony —The market here is dull, and prices 

weak, 

We quote Hallett’s, 10144¢.; Cookson’s, 12¢.; L. 

X.. Ile. 

Lard Oil—The market is higher and steady at 

D4c. for Prime City; 53c. for Western, ; 





+* WANTED*# 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 

Wanted—A Ist-class draftsmanand machine de 
signer, with experience. Box 45, AM. MACHINIST. 

Agents wanted for the finest & best surface gauges; 
large profits. E.G. Smith, Columbia, Pa. 

Draftsman wanted for machine shop. Apply to 
John Rohland, Supt. Machinery Dept., Drifton, Pa. 

Wanted—1st-class rivet maker; one who can make 
dies and take charge of three machines. Ohio Falls 
Rivet Company, 52t Third street, Louisville, Ky. 

Mechanical engineer (mem, A. 8. M. E.) compe 
tent to take charge of mfg. establishment, desires 
position in any part of country. Buffalo, Am. MAcu, 

Spanish correspondent desires position ; formerly 
engaged in S. American trade; N. Y. refs. Address 
Correspondent, Ivor, Vrrginia. 


Wanted—A first-class blacksmith to take charge 
of shop doing marine eng. and car work. The 





or whole, just as the core maker chooses, 


Harlan & Hollingsworth Co., Wilmington, Delaware. 
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First-class mech. draftsman desires position ; edu- 
cation and experience; refs. Sheff, Am. Macu. 


Wanted—A young draftsman, of 2 or 3 years’ ex- 
perience; must be a very careful and accurate 
worker. Address Box 48, AMERICAN MACHINIST. 

An experienced pattern maker and mechanical 
draftsman seeks engagement; 23 months at last 
position, excellent refs. A. B., Am. MACHINIST. 

Wanted—Work with machine tool firm by young 
man with experience and education. Draftsman, 
22 Webster Street, Cincinnati, 0. 

A practical machinist and drafts sman wants situa- 
tion. Has had fifteen years’ experience in charge 
of shops. Address L., AMERICAN MACHINIST. 

Young Norwegian. graduate of technical college, 
and with some practical experience, wants position 
as draftsman. X. X., care AMERIC AN MACHINIS er... 3 


Wanted—Situation by a practical foundry fore- | 
man; 12 years’ experience; a believer in modern 
foundry practice. Progress, AMERICAN MACHINIST. 

Wanted—Young man, 18, desires to learn the 
trade of machinist. Address, stating terms, W. 
A. R., Box 15, Irvington, N. Y. 

Wanted—A first-class pattern maker for general 
work; a permanent position to the right man. Ad- 
dress, stating age, exp., past and present employ- 
ers, The Taunton Loco. Mfg. Co., Taunton, Mass. 

Wanted—A practical iron molder; one acquainted | 
with brass and bronze casting preferred; good | 
wages and a steady position fora —— man. Ad- | 
dress Lock Box 32, Piedmont, W. Vz | 


Wanted—To correspond with sai s in need of | 
a practical millwright and erecting engineer, or | 
will take charge of a good steam plant; well up in | 
steam machinery; Va. or Tenn. preferred ; age 30, 
married; best refs. Hustler, AMERICAN MACHINIST. 

Wanted Superintendent for a machine shop em- | 
ploying about 300 men in the manufacture of smal] 
tools: good opportunity for a competent and pro- 
gressive man, = ss, stating age, experience, 
and salary expected, Box 47, AMERICAN MACHINIST, 

Wanted—A pattern maker familiar with steam | 
dredge work: one who can make working draw- 
ings, and is sober and reliable, to go to atown of 
12.000 inhabitants in Northwestern Pennsylvania. | 
Address, giving age, reference and price, ** Dredge,”’ | 
AMERICAN MACHINIST. 

Wanted—A good machinist who has had some ex- | 
perience as a traveling salesman, and who is willing | 
to engage with reliable parties to travela part or 
all of the time. Please state particulars in regard 
10 past experience, give references, and state wages | 
expected. Address Box 44, AMERICAN MACHINIST. 

Wanted—At dnce, as instructor in engineering, an 
} E. graduate, who is an excellent draftsman, 
and possesses foundry and machine shop experi 
ence acquired outside of college shops. -Address 
357 Market St., Bethiehem, Pa., giving references, 
stating past exp., and minimum salary expected. 
_ Machinist draftsman, age 30, eleven years’ expe 
rience on engine and tool work, would like to hear 
from parties desiring to engage in the manufacture 
of light machine tools, lathes, ete.; advertiser is 
fully competent to make all necessarv drawings 
and take charge of the work. Address Penn., care 
AMERICAN MACHINIST. 

Young man, aged 32, will soon be disengaged, Is 
a thorough mechanic, and understands machine 
design and mathematics. Is capable of developing 
methods and tools for economical production of 
work. Has had 7 years’ experience in shop man- 
agement, and bears good reputation as to per 
sonal character and mechanical ability. Address 
** Machine Tools,’’ care AMERICAN MACHINIST 








Wanted—A ist-class foreman for a floor of 50 
hands on medium and light work. Must have good 
judgment, executive ability, and be well posted in 
the modern methods of getting out work of a good 
grade economically. A good opening for the right 
man, who must be thoroughly competent. Address, 
with age, experience, and salary expected, Balti- 
more, care AMERICAN MACHINIST. 


A young mechanical engineer, 24, first-class 
draftsman and designer, experienced in high-speed 
and Corliss engines, machine tools, foundry ap- 
pliances, special automatic labor-saving machine ry 
and mill engineering, employed in best shops and 
manufacturing concerns East and West,desires to 
change for responsible position as designer, super- 
intendent or master mechanic. Kinetics, AM. MACH. 


Wanted—A young graduate with a good theoreti- 
cal knowledge of electricity and drafting, who 
would like to spend a yearin applying his knowl- 
edge where there are good facilities for perfecting 
himself as a designer of electric machinery. Must 
have some natural talent. and enough theory for 
designing electric motors, ete. Salary small for 
first year. Address, with refs., Graduate, Am. Macu. 





J. MISCELLANEOUS WANTS * 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





Cheap 2d hd-lathes & planers. 8S. M. York, Clev’d.0. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Wanted—Specialties to build for the —e 
trade. Bluefield Iron Works, Bluefield, W. 

Wanted—Novelties to build. McNair Tool C om- 
pany, Meadville, Pa. 

Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

Wanted—Second-hand air compressor; give size, 
condition and lowest cash price. Address DuQuoin 


.| Iron Works Co., DuQuoin, Il. 


Fine Automatic Machy. Punch, Die & Screw Mach. 
Work Specialities. Send sample for low estimates. 
Novelty Mach. Works, Orange, N. J. P.O. Box 434. 


_ For Sale Cheap or Exchange—Eleven right and 
ieft modern Patent Automatic Cut-off Engine Pat- 
terns & Drawings, from 10” to 20’. B9, Am. MacH, 


For Sale—Three 3-ton jib cranes, 20 feet height 
of mast, swing in space of 35 feet. Apply to The 
J. Morton Pooie Company, Wilmington, Delaware. 


Wanted—Agents for the Machinists’ Hand-hook 
on lathe screw cutting, figuring speed, setting valves, 
ete., etc. Price 50 cts. Loetzer & Bynon, Sayre, Pa. 


Wanted—Second-hand boiler makers’ tools, in 
good order; send price and particulars, Address 
Box 49, AMERICAN MACHINIST. 


Machine shop and boiler shop, with all necessary 
tools, for sale or rent; located at West Point, Pa.. 
twenty-four miles from Philadelphia. For particu- 
lars address D. C. Wismer, Quakertown, Pa. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 











«Bradley. 
Hammers 





mH REPUTATION. 


: Men test everything in this world 
by what it produces. 


2000 


| IN OSE 


BRADLEY & COMPANY, 
Der SYRACUSE, N. Y. i 
BRANCHES IN NEW YORK and BOSTON. 
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MANUAL OF STEAM ENGINE, 


By Prof. ROBERT H. THURSTON. 
Part L—HISTORY, STRUCTURE AND THEORY. 


900 Pages Profusely Illustrated. 


8Svo., Cloth, ~ $7.50 


JOHN WILEY & SONS. New York. 
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GENERAL}»® EXPERIMENTAL 


MACHINE WORK. pest FACILITIES IN CHICAGO 
NATIONAL MACHINE WORKS, 35 S° CANAL ST CHICAGO ILL. 








C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 





WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 


POWER HACK SAW 





This Saw, as seen in the Cut, is made to run with 
a belt, and is adapted to our 10, 11 and 12 inch Star 
Hack Saw Blades. One blade used in this frame 
will do ten times as much work as 1s usually done 
with it by hand, as the speed and pressure are 
regulated and vniform. It runs forty strokes per 
minute and does its work without attention. It 
cuts iron and steel up to 5inches in diameter. We 
guarantee entire satisfaction to all who buy the 
Saw on our recommendation. We are the only 
He adquarters for Star Hack Saw Blades, 


Price of Power Saw, $25.00. 


MILLERS FALLS CO., 


93-READE STREET, NEW YORK. 








THE DEANE 


OF HOLYOKE 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 





STEAM PUMPS 





<Y 
Sof 
DOR 
Pittsburgh, Pa. 


Chicago, Ills. 
New York, N. Y. 


TOOL & DIE STEEL 


of Uniform Quality and Great Strength. 





Shapers, Band, Circular and_ Scroll 
“Machinists Tools and Supplies. Lathes 
Catalogue mailed on application. 


THE ‘SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, 
MONTGOMERY & CO., 105 Fulton St., New York, Gen’! Agents. 


Improved Screw Cutting LATHES 
Foot and Power. 





SIDNEY, OHIO. 











WILEY & RUSSELL 


Presses, Tire Benders, Tire 


Tools. Send for Price List. 


FINE TAPS, DIES, REAMERS, ETC., 
LIGHTNING AND GREEN RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power 
Drilling Machines, Punching 


Up- 


setters and Other Labor-saving 


MFG. CO., Greenfield, Mass. New York Agency, 126 Liberty St. 








einvdide 





























-- WRITE FOR ILLVSTRATED CATALOGVE. : 


ER €2 eo 


@HAVE-YOV*INVESTIGATED * THE & 








ESOP 5 STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, LD.|°™ Ewatawo."*| 91 ionw'st:, new york. 





DIES, of 





For TOGLS, DRILLS, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 





SPECIAL 
gy Ira NIC 


Can! 


B. M. JONES & CO., 


9 How to get the best genie with “*R. MUSHET’S SPECIAL 
STEEL.”’ Greatly increase roar speeds ana feeds ; then compare 
the work you turn off with that done by other known Steel 
This will make the first cost of * Mushet’s”” ook insignificant. 


STEELS. 


Sole Representatives in the United States. 
11 & 13 Oliver St., 
143 Liberty St.,. NEW YORK. 


BOSTON, MASS. 





184 Washington St., 





FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


SEND FOR CIRCULAR, 


SMALL POWER OR HAND PLANER, 


BOSTON, MASS. 





United States. 


ASBESTOS CEMENT FELTING, “eec- 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and seeonpane F Price List Free by Mail 


We are prepared to bike Contracts for applying odds 
titeam Pipe and Boiler Coverings in any part of the ah 22° 


H.W, JOHNS MANUTACTORING (0, 


87 Maiden Lane, NEW YORK. 





aad 





| § THE STANDARD 


HW. JOHNS MFG.6O, 
87 MAIDEN LANE, 
NEW YORE 
CHICASO, PHILADELPHIA, LONDON. 


PATENTED 

















BETTS MACHINE 





14 Sizes—From 5 to 20 feet. 


WILMINGTON, DEL. 


BORING xo TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 


CO.., 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. IL 








BCHOLSON FILE C0 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


Adopted by the 





American Steam Gauge Co. 
5,000 IN USE. 





U. S.  Ciccrnrnait for all the new 


Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





MASON’S 


New Patent Whip Hoist. 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N. Y. C. & H. 

Co., 33d St. & 11th Ave., New York, and 
Lowell M. Palmer's Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & CO., 


PROVIDENCE, R. I, 





UTTIN 


EA 
can [F 
EA UTTIN 





UTTIN 


LELAND, FAULGONER & NORTON Go. 





DETROIT, MICH. 





REDUCED PRICES oF LECOUNT’ 8 STRAIGHT TAIL poe. 





& Co., 


These sat 7: are for sale by CHAS. CHURCHILL 
t’d, 21 Cross St., London, England. 


q ‘ a = 90.00 No. PRICE. 
q Perk wee 10. 4 $1.35 
cs. 2 a. a... oe 
he oe .ic8 si... ae 
G29 4.... 1%... 80  18....8%.... 180 
ee Orcas, OO Wb 0a. SO 
bE SH 6.....18.... 95 15 ..44%.... 2% 
sar ae RR Te). 06> 10.5 Bove 
QS 8.....134. 1.10 17 54 .. 4.00 
o ee 1. 20 .. 5.00 
a 1 Set to2in. 7.80 Full Set 65a ee 


Cc. W. LeCOUNT, South Norwalk, Conn. 





Two New Books on Sieam Engineering, 
By Emory Edwards. 
TUST READY. 


The American Marine Engines, 


Theoretical and Practical. With E ge of the Latest 
and most Approved Marine Pract For the Use of 
Marine Engineers and Students. By EMORY EDWARDS, 


Marine Engineer. Illustrated by 8) engravings. 12mo. 
435 pages. PUNE dicuccvacnsacsunbhweinyesus eeqaesscee 82.50 
jy mail free of postage to any ¢ address in the world 
CONTENTS. 

Introduction. Chapter L The Theory, of the Steam 


Expansion of Steam. III. The Efficiency 


Engine. 
IV. Triple Expansion Marine En 


of Steam Jackets. 
ines. V. Cylinder Ratios of Triple E xpansion Engines. 
Vi. rt ‘ale ulation of Work Done in a C apenas Engine 
VII. To find the Horse Power of Simple, Compound, and 
Triple Expansion Engines. VIII. To tind the Mean Press. 


ure, X. Slide Valves. X. Proportioning Ports and 
Slide Valves. XI. Link Motion Valve Gear. Valve 
Motion Diagram. XIII. How to Seta Slide Valve. XIV. 


Engine Construction Details. XV. United States Govern- 
ment, General Rules and Re »gulations for Steam (Marine) 


Boilers. XVI. Burning of Fuel VII. Forms of Steam 
Boilers. XVIII. Modern Marine Bolte ars. XIX. Riveted 
Seams. XX. Forced Draft. XXI. Water Tube Marine 


Boilers. XXII. Repairs at Sea, and How to Make them. 
XXIII, Taking C sare of an Engine. XXIV. Valuable In- 
formation. XXV. Steam Yachts and Launches. XXVI. 
Modern American Marine Engines and pele ars, Bureau of 
Steam Engineering, U.S Navy. Triple Expan- 
sion Screw Finginee and Boilers of the WV. &.S. Philadel- 


hia. XXVITC Examples of Recent Engines. XXIX. 
riple Expansion Engines, S. 8. Columbia. XXX. Com- 
pound Marine Engines. Appendix. Index. 


te An illustrated circular of 4 pages. quarto, giving the 
full table of contents, with specimens of the engravings of 
this valuable book, will be sent free of postage to any one in 
any part of the world who will send us his address, 





ALSO, 
Bo ew we ge = Ea Is 


EXAMINATION QUESTIONS 
AND ANSWERS, 


FOR ENGINEERS AND FIREMEN 
Stationary and Marine) who desire to obtain a U. 8. 
Government or State License. By EMORY FDWARDS, 
Full bound in pocket book form, leather. 130 pages. 
Price. oop! 
By mail Tre 


600 


¢ of postage to « any address in the yo 
.# Our New Revised Descriptive Catalogue of Practical 
and Scientific Books, 88 pages, Svo, and our Catalogue of 
Books on Steam and the Steam Engine, Mechanics, Machin 
ery, and Dynamical Engineering, and other Catalogues, the 
whole covering every branch of Science applied to the Arts 
sent free and free of postage, to any one in any part of the 
world who will furnish his address 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut st., Philadelphia, Pa., U.S. A, 
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30 INCH, 42 INCH and 6O INCH PULLEY LATHES 


For Simultaneously Set and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a 


variety of other work, 
Manufactured by 


The HENLEY MACHINE TOOL WORKS, Richmond, Ind. 


ROPER’S 
Practical Handy-Books 


FOR 


GNVGINGERD AND FIREMEN 


By STEPHEN ROPER, Engineer. 


PRICE 
Engineers’ Handy Book ............ . $3 50 
Hand-Book of Land and Marine Engines..... 3 50 
Use and Abuse of the Steam Boiler....... 2 00 
Hand-Book of Modern Steam Fire Engines 3 50 
Questions and Answers for Engineers.,...... 3 00 
Hand-Book of the Locomotive................ 2 50 
Roper’s Use and Abuse Steam Boiler........ 2 00 
Instructions and Suggestions for Engineers 
ONG POG sci cccki ews coves Net re 2 00 
Catechism of High-Pressure Steam-Engines.. 2 00 
Young Engineers’ Own Book.................. 300 
They are the only books of the kind ever pub- 


lished in this country, and they are so plain that 
any engineer or fireman that can read can easily 
understand them. 

Send for Descriptive Catalogue, mailed free. 

For sale by all booksellers, or will be sent to any 
part of the United States or Canada on receipt of 
list price. 

Send Money in Registered Letter, P. 0. Order, or 
Postal Note. 


EDWARD MEEKS, Publisher, 


1012 Walnut Street, Philadelphia, Pa. 





FITCHBURG MACHINE WORKS 
Manufacturers of METAL-WORKING MACHINES. 





OFFICE AND WORKS, 


13 to 21 MAIN STREET, Fitchburg, Mass. 
Send for Catalogue (B.) 


[HE FOX PATENT UNIVERSAL TRIMMER 








Over 3600 in use. = 

4 ~ = 
< v 
Z ps] 
Oo ce) 
- < 
x m 
0 0 
Saves ‘lime, Saves money. Three Sizes, Four 


Styles, from New Patterns. No Puttern Room Com- 
plete without Them, Send for Catalogue. 
Boware of Imitations, we will prosecute a)l Infringements. 
THE FOX MACHINE CoO 


325 North Front Street, Grand Rapids, Mich, 
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at PA ig Bei CMG AIEEE IES 
BUFFALO FORGE CoO., BUFFALO—7 N. Y. 


PEEIS LIE 


BUFFALO. BLOWE 


1 nen tai thes iti 


SEO POI 
es 


RS. 


LG PNEGAIE ow 





THE “DODGE INDEPENDENCE ” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
Can be put on withouu 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’ to 

60’ diameter in stock. 


COOKE & CO., 


dam MACHINERY & SUPPLIES. 


163 & 165 Washington St., New York. 
HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &, 
Mention AMERICAN MACHINIST. 





SEND FOR CATALOGUE. 


RCESTER MACHINE SCREW CO. 






Manufacturers of Set, Cap & 
Machine Screws, Studs. etc. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BaRKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 


252 Broadway, New York. 
Monument Chambers, King William St., London, E, 0., England. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patente throne 
our London House. A good invention is worth as much in 
Great Brituin as in the U.S. Competent draftsmen em 
ployed on premises. We refer to wellknown men in the 
machine trades for whom we have done business. 





Epitome of the World's Patent Laws and Statistics 
Sent Free on Application. 








GEARS. 


Gear cutters mathematically designed and made 
for small gearing of clock and watch work, either 
epicycloidal or involute, also wheel and_ pinion 
cutting of the above sizes. 


AMERICAN WATCH TOOL CO. 


WALTHAM, MASS. 





H.C. SCHRAMM, 


Mechanical + Engineer, 


CONSTRUCTOR OF MACHINERY AND CONTRACTOR, 
17 North Juniper Street, 
(Opposite City Hall,) 


PHILADELPHIA, PA. 





U.S. 


STANDARD 
PUNCHES 


a 
16 


D 
2 
2) 
3 
D 
D 
ce) 
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‘YS SONAGIAO’, 








WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that 
MAINTAIN a VACUUM on EN-= 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 
height. 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 
HENRY R WORTHINGTON 
NEW YORK 
PHILADELPHIA 
Quis ST P 


can 


BOSTON CHICAGO 
sT.L AUL 
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Established in 1874. Corner Lake & Kirtland Sts., Cleveland, 0. 


CLEVELAND TWIST DRILL CO. societies te tinion ens. 
if 7 © FOR TAPS, DIES, PUNCHES, GHISELS 
ay FEL: DRILLS, LATHE TOOLS, Ke. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER 8ST., BOSTON. 228 LAKE ST., CHICACO. 








ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 
The simplest and most durable machine in existence. The Bea 


threading head is made entirely of steel. No links, levers, 
—- caps, cases, blocks or die rings in or about the head, 
parate Heads and Dies Furniched. Write for descriptive 


circular and price list to 


=, Capitol Mfg. Co., 125 to 137 Rees St., Chicago Tl, U.S. A. 


- Agents for Great Britain, CHARLES CHURCHILL & CO. 
a ya Ltd., 21 Cross Street, Finsbury, London, E. C., England. 


|American Standard Gauge & Tool Works 
$29.00 WILMINGTON, DEL. 
mm Makers of Impleme uate fo r 
















JAS, A, TAYLOR & C CO. 
BELLOWS 


| Beam Micrometer 





Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Ironand Brass Founders, 
333 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear 
ings, boxed and re xd on receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 








Send for CATALOGUE to 


STANDARD TOOL i Athol, Mass. 


aL TOO) ’ 


aude N A's 
a Srioct! 


WFAN TE D, 
For a new Factory in Germany, a comple te instal- 
lation of Special Tools for making Twist Drills. 
Cutting Disks, Gauges, Stocks and Dies, ete. 
Address H. 33136, HAASENSTEIN & VOGLER, 
A. G., Berlin (Germany). 








STEVENS PATENT | SPRING ,_DivipEns 
aye inch. os $08 2 [dlingh. need wlois a Lg 


“ 


* von yt 4 welcome et write us at any 
time about meqroremente which you can 
su: RReat on our 
«deal , ast ager 8 sing Coipers Fos Die 

ers, Ideal Surface Gauges, aug 
and Fine Machinists’ Tools.” - 

STEVENS Aims’ & wef SAGE co. 
*O. oo 


° wh 


BENCH op uaa 


For General Use 














AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


HE CANTON STEAM PUMP CO., ©4N5ON. 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 
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THE Davinson StévM Pumps AND PUMPING ENGINES 
v= BEST MADE  aitits 


svt R TION | 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


, 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 











oj * ePA SIN 


. PRESSURE BUMPS. 
EPENDENT CONDENSIN 


: Bee 


Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 


NCTIO 
ea N 
ENNA. 











uum Pump. Handles DIRTY and GRIT- ~. WRITE FOR 

TY LIQUIDS without Oil orCare. Sim- PALS tee LIS PRICES 4 

plest, and most durable Pump made, as par- PescriPtive ©, 

tial = moval o f —. mz = ty 1 = pate Cm ear®™ 

readily accessible umping ants forCon = 

tractors, Irrigation, W. ater Works, Rail- a 7 “3 ence 
ads, Mining and General Hydraulic Pur- Cink. MAKER? 


poses, Send for Circulars. JouNn Mastin & & 
Son, Sole Mfrs., 165-167 ist St., Jersey City, N.J. 


“LITTLE @ is THE BEST INS KOCTOR 
GIANT” semen” RUES EJECTOR, 


Steam Boilers. 
Superior to all others for Raising 
and Forcing Water and 
other Jace sggaaes 


=~ Boiler Washer and Testing Device. 

7 Warm Water, avoiding in- 

san ee facilitating the Raising 

of Steam. 

RUE ™M’F’G Co., PHILA., PA. 
CATALOCUES FREE. 























| 
TOOL ROOM 
and 


—— 
SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL | co. 


SPRINGFIELD, OHIO 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by = to any address 
in the U. 8., Canada or Mexico, for $4.65, 
or single copies, 5 cts. each, postpaid. 











Order now before our stock 
of papers is exhausted. 


ODERN LOGOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER, 


ADDRESS: 
American Machinist, 
96 FULTON ST., 
NEW YORK. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Mac hinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $5. 30, 
or single copies, 5 cts. each, postpaid. 











Middletown, Corn. 


MANUFACTURERS OF 


. Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E, W. BLISS COMPANY, L’r'd. 


BROOKLYN, N. Y. 
Manufacturers of 


a VERTICAL AND TWO-SPINDLE MILLING MACHINES. 
HORIZONTAL BORING MILLS. 


TOOLS 


—FOR— 


Working Sheet Metals ||! 












Vertical Milling Machine. 


Drop Presses, Forgi "e 


Presses, Drawing 


Presses, Lever Presses mbossing Presses, 


&e., &e. 

Dies of all kinds, Squaring, Trimming and 
Slittin Shears, for Rolling Mill and other 
Work, Tinners’ and Canmakers’ Tools. 


PUNCHES and SHEARS, 





For Boiler Makers, erie and onl Builders, 27 use of spectal attachments for setting, one of ou 


Milling Machines shown above is doing 
op that formerly required four planere 


wo-Spindle 
work in our 


Arch’) fron 


orks, &o. 






A2Z.000 IN USE. 


PENBERTHY AUTOMATIC INJECTOR. 


**Phenomenal,” ** Excellent.’’ 


Efficiency 99 1-2 percent.” § “ Efficacy 99.2 per cent.” 
(Michigan Universily.) (New Albany Laboratory.) 

RanGeE 20 to 150 lbs. Lift 20 ft. Hot water supply, 115 
to 128deg. 80]bs. pressure. One Valve to operate. Auto- 
matic and re-starting. 


EASTERN DEPOT: MANUFRS., 
=== DONEGAN & SWIFT, = PENBERTHY INJECTOR CO., 
11 Murray St., N. Y. DETROIT; MICH. 








GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Send for Catalogue and Prices, 


ADRA MACH NE RKS 


cae tas D7 WORKS 
FORSHEET-METAL,WIRE,PAPER & LEATHER. 
PLYMOUTH & JAY, S'S. BROOKLYN.NY. 


LLU !|P.H.&F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 


Endorsed by Practical Mechanics Everywhere. 











ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. 8, TOWNSEND, Gen, Agt.» 163 & 165 WASHINGTON ST., 

COOKE & 00, Selling arta NEW YORK. 

In Writing, Please Mention This 


The most irre cular s spee d wae perfectly uniform and res: 
38 


ular. A chan 
machine is in m«¢ Itio on 

and for driving dynamos, 
eed engine 


over 30 per cent, can be obtained, whi 

Essential in all factories and mills 
Makes power from water wheels, 

sand electric motors absolutely regular and 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


Office: Exchange Building, Boston, Mass. Works at Ashland. 
CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, Ill. 





> . 
Western Agents: Paper. 























AMERICAN 





Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel--Rapid Generation of Dry or Superheated Steam— Durability —Low Co nt of Main 
tenance—Ease of Transports ation and General Efficiency are among the advantages 
possessed by the ** Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet— Drawings, Spe cifications, and Estimates promptly 
furnished for any amount of power from 4 H.P. up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
151 La Salle Stret. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
a large saving in tuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING €O., 


ATLANTA, GA. 
9 No. Pryor Street 


NEW YORK, N. Y. 
41 Dey Street. 





Pronounced by thousands the best machine. 


THe DRAUCHTMAN’S POINTER St. Louis, Chicago, 
Makes both a round and chisel point. Kansas City, Omaha, 
Dallas, Seattle. 





Makes a perfect point and never breaks the lead. 
Art Dealers Sell it. Send for circular. 


Sent prepaid to any responsible business house on trial 
for ten days, for $2,00. 


The Perfect Pencil Pointer Company 
105 MIDDLE STREET, PokTLAND, MAINE. 


THOS. fi. DALLETT & C0., 


York St. & Sedgley Ave., Philadelphia. 
Manufacturers of 


Portable Drills, Hand Drills, Boiler aad 
Shell Drills, Light Drill Presses. (im 
ELECTRIC MOTORS, Sosy e2a: 


Machine Tools, Cranes, Elovators, Pumps, 
Presses and other Machinery. 


ELECTRIC GENERATORS, Fer 'nst=1 


Complete Power Plants. 





| Patent Stamped Brass Letters. 


The Best for Wood Patterns. 10 Sizes. 
es 




















TRUMP CHUCK. 
The Cheapest and Best. 

= WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drilis. 


TRUMP BROS, MACHINE co., MFRS. 
Wilmington, Delaware 


For Sale by CHAS.CHURC HIL . Pe Cc “9 
21 Cross Street, Finsbury, London, England. 


THE 1XL. DRAWING STAND 


PATENTED. 
With or without board. 


The best and most convenient Draw- 
ing Table in the world 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


BaOnin ee: 


Special facilities for Accurate 
Work, 


Ltd. 





A”. »E. LONERGAN& CO. 
™ 211 Race &t., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY VALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
“Reliable” Steam 
Trap. 
1888 Catalogue 
free on application. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 
THE BEST ANTI-FRICTION METAL EVER 
OFFERED TO THE TRADE. 


Satisfaction Guaranteed in Every Case. 









Bevel Gears cut theoret- 
ically Correct. 








STARRETT'S 


E el? 


errarer™| Skilled mechan- 
ics Pp! fer the 
Live de 
tem. 
Send for free il- 
lustrated Cata- 
: logue. 
L. S. STARRETT, ii, 


Lonpon Acents : Chas. Churchill & Co., I 
21 Cross St 


FINI 


| 














Ross Aatr- Friction BALL Bearine CoLtar. 


A new Patent Application of 
Ball Bearing, patented Dec. 
1890, to Drill Presses, Lathe i 
all end thrust of Horizontal 
Shatts in Machinery. 9%5 per 
gant. of the friction overcome 

this device. Full satisfac- ; ' 


v teed. 
t Bae en hac 2 Joorenateicuton D SVRAL ek; 


JOSIAH Ross, fohultln Li 


, Finsbury, F. ¢ 














Litititit 


“At 











‘| MACHINISTS’ SCALES, | 
> er) PATENT END GRADUATION 
treet, We Invite Comparison for Accuracy with all others. 
Buffalo EVERY SCALE GUARANTEED. SEND FOR LIST. 
N.Y COFFIN & LEICHTON, SYRACUSE, N. Y. 





DIXON’S 
“INDIA: 


SILVER LEAD 


FOR SMOOTH CASTINGS 
COAT THE SURFACE OF MOULDS anp GATES. 
| JOSEPH DIXON CRULIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
JERSEY CITY, N. J. 


IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 


82 River Street, 








NEW HAVEN, CONN, 
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MANUFACTURERS OF 


LATHE and DRILL : ee 

CHUCKS. — 
“BD Be 

SEND FOR ILLUSTRATED CATALOGUE. 8 | 


|WESTCOTT CHUCK CO,,luit..1,080 


| Geared Combination Chucks, | 
Both 8 and 4 Jaw. 
—— Reversible. 


~~ 








BOILER HEAD FLANGING MACHINE. 





Rapid Work. Perfect Heads, with or without Dies, 
No Hole in Plate. Construction Simple. 
Price or 


JACOB CLARK, ARK. Mfr., Phe 8 


“THE HORTON LATHE CHUCK” 


More than 800 Sizes and Styles. 


Comprising 


Universal Chucks, 
Independent 
Chucks, 
Combination Chucks, 


Of Every Description. 
Send ‘for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 


—OR-=— 


CHAS. CHURCHILL & CO., Ltd., 










21 Cross Street, Finsbury, London, Eng. 





ROUND BODY 

44:67°-& 9: INCH 
=9 WITH VARIOUS STYLES 
OF JAWS: 7 


DEALERS. 


= 
SOLD BY ALL 


HARTFORD? 








4.9 Send for Catalogue and Dis- 
counts. 
MANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1349. NEW HAVEN, CT. 








Pratt’s Patent Positive 


‘Drivi ing Drill Chuck. 


Distinctive Feature. 
Has the Holding Pow 
er of Taper Socket, to 
gether with all the ad- 
vantages of the com- 
Y mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 


Clayville, N. Y., U. S.A. 


ries ACHINER Y 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information, address the 
Manutacturer, 


|S. W. GOODYEAR, Waterbury, Ct. 
CEAR CUTTERS 


—FOR— 


SPUR and BEVEL GEARS 


which can be sharpened and retain their form a 
specialty Large stock for prompt shipping. 

Special work promptly attended to. Write for 
CIRCULARS and PRICES to 


R. M. CLOUGH, 

















Tolland, Conn. 





Bussell’s Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted. 











ni Hi 








No Bolts or Serews, 
For full information, aidress 


Ss. W. REESE ~ CO., Sole Manufre.» 
182 FULTON STREET YORK. 


AT DRILL ce 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will ex- 
amine. 
ticulars. 


THED.E.WHITON MACHINE CO. 
No. 5 Oak St., New London, Conn, 


S. A. SMITH, 23 S. Canal St. Chicago, Western Agt. 


PURE 
ALUMINUM. 
The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
parky to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, 
oonens at best rates. 
ALUMINUM POLISH, very efficacious 

and non-poisonous, suitable for household 
use as well as for manufacturing purposes, 

ALUMINUM SOLDER. 

Correspondence solicited. 


Ask at your dealers or write us for par- 





wire and 








The Moore & White Co,, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


The “ Moore & White” 
Friction Clutches 


Cut-Off Couplings, 


Send for Circulars. 


FRICTION TG Gel 
and CUT-OFF COUPLINGS. 


THE WoobDcockK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 




















ALLENTOWN, PA. 









Lt 
is if PRESSES, 
art JACKS, 


PACKINGS, 





204, 206, 208 and 








PUMPS, 
VALVES, FITTINGS, 
ACCUMULATORS. 


WATSON & STILLIMAN, Mfrs. 


NEW YORK. 


PUNCHES, 


210 E. 43d St, 





Improved Hydraulic Punch, 
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EDISON GENERAL ELECTRIC COMPANY, 


DOUBLE BRACE, SELF-OILING, ADJUSTABLE BALL AND SOCKET 
HANGERS, PILLOW BLOCKS, POST HANCERS, ETC. 


THE EDISON PATENT COMPRESSION COUPLING, 
“A7e are in a position to fill all Orders Immediately. 


Address EDISON CENERAL ELECTRIC CO., Schenectady, N. Y. 


HILL, CLARKE & CO. 


156 Oliver Street, Boston, 





Mass. 


Engine Lathes, Pattern Makers’ 





Metal Planers, Lathes, 
Upright Drills, Pattern Makers’ 
Shapers, Saw Tables, 
Milling Jig Saws, 

Machines, | Buzz Planers, 


Steam Hammers, 


Screw Machines, 
Gear Cutting 
Machines, 


Helve Hammers, 
Bolt Cutters, 
Bolt Headers, 

Nut Tappers 








Boring Mills, 
Chucking Lathes, 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 


FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of un- 
ions, &c. Trade Marks, La- 


equaled strength. 
p A TE EN TS bels, &c., registered. 


Stronger and more durable than iron forgings in any position or 
for any service whatever. 

J. NOTA McGILL, Attorney-at-Law, 

ATLANTIC BUILDING, WASHINGTON, D. C, 


FE lather ; 26 Inch Planer. 7 





60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, eto., for Locomotives. 
a Deg CASTINGS of every description. 
Send for Circulars and prices 


CHESTER ‘STEEL CASTINGS CO., 


Works, Chester, Pa, Office 407 Library St., Philadelphia, Pa. 





for inventions procured ™ 
Litigation, Searches, Opin. Pat. KEY-SEAT 
PATENT UNIVERSAL 
DEPTH ANGLE AND 


J:WY¥KE & CO. 


eMachinists Tools 


SETTING GAUGE 


SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


BoSTON, M@ass. Send for LISTS 








AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 
g operation requiring high, even and controllable 
temperature. 


No. SO NASSAU ST., 
NEW YORK. 


R. KING MW’F’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 








A. 


Ligur Cc A Ss T i NG S ekas. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. TALOGL CORRESPONDENCE INVITED. 


CATALOGUE. 
If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


‘THE MORTON is 


y Key-Way Cutter is the only ma- 
money. ett a chine on the market 
that © will — a Key- 
Way and make a Key 
tofitit. Mr. Geo. New 

comb, Salem, Mass., says as fol- 
lows: “The Key- -maker is a 
wonderful attachment, making 
keys faster than a man can cut 
off the steel for it. The Key- 
way Cutter does a piece of 
work in fifteen minutes 





You will make a 
mistake that will 















TH BGGRER VERTICAL MILLE 


to Hh 
Speed Milling, 


Seven hours vo accompli An indispen- 
by hand.” We build machines with stroke varying from six sable Tool in 
inches to five feet, and cutting from the smallest Key ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. any well ap- 

Formerly of RomEo, MIcH. pointed ma- 





chine shop. 


Spesds from 240 
to 10.000 revs 


Send for Circular. 
MANUFACTURED BY 


JOHN BECKER MANF’G CO., 


157 PEARL ST., BOSTON. 


Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 












. 


Emery and Corundum Wheels 


FOR ALL PURPOSES. 
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SPRINGFIELD EMERY WHEEL MFG, CO. 
BRIDGEPORT, CONN. 
CHICAGO BRANCH: 70 South Canal Street. 
Wheels grinding wet a specialty. 


ta 








THE LODGE AND DAVIS MACHINE TOOL CO, _ 


Works, rere Tt, OHIO. 


New York House, 


G4 Cortlandt St, 


Chicago House, 


St. Louis ae 


Oty Ni. 2d Ot, 





14, 16, 18 and 21-!nch Swing, Large Hollow Spindle. 
Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front V. 


Extra heavy, Convenient, and easily handled. 











24, 27, 30 and 38-Inch Swing, Cabinet Legs. 


All feeds reversed in apron. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


Pittsb’gh House, 


Mkt. & Water Sts, ¢ 


Boston Office, 


288.25 Purchase St, 


Philad’a Office, 


19 N, Seventh St, -< e 


CABINET TURRETS, AUTO. MONITORS, FOX 
MONITORS, SPEED LATHES, &C. 
COMPLETE BRASS WORKERS’ OUTFITS. 


Sole A 
for Creat 


ent 
ritain, 











ENGINE 
IRON PLANERS 
LATHES, ; RADIAL 
TURRET >IRON SHAPERS, DRILLS, 
MILLING MACHINES, DRILL 
LB TESS, PRESSES 
SCREW WAENINE>- ’ 
PULLEY — BOILER 
i 
| _ CHUCKING ... DRILLS, 
= LATHES. & = == Post - 
— = “ \ : — _ 
~ : = DRILLS. — | 
_ 20. 26 & 32- in. Triple Geared Shapers. 24, 32 and 36-Inch Planers. — ae 
. 15 and 20-Inch — pel Stroke changed while machine is Extra deep beds and tables. , Powertully 25. 28. 32 and 40-Inch Drills. 
Stroke changed and adjusted while run- running. Shaft can be passed through geared. Plenty o etal and designed for atic s e 
ning. Stroke at ot times eeere. head of machine and key seat ous in extra mer? ay dl rr Feeds and Shipper anne eee food. — 
Invariably plane to a line, same to any length. ixtra heavy operated from both sides. . SiGe. wy, ene 
"etackable Tables . viees. Tables slotted on all sides. Improved device for holding Planer Bolts. from front. Large cones 


Special 26-In. Shaper with auto. down feed. 





See Advertisement 


and long belts. 





on Page 20. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND 


SPECIAL TOOLS TO ORDER. 





F. E. REED & co. 
= —" Mass. 


ENGINE LATHES from 10 to 30 inches swing. 


Iso Hand Lathes, Foot Lathes and Milling Machines. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


Price = BARKER'S 


IMPROVED 
NO GAUGES. 


no @auc E CENTER(CRINDING 
eed MACHINE. 


nn 
- Manufactured by 
We. Barker & Co 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 


























cS” IMMEDIATE DELIVERY. 


iS’and 18” Grenk } GHADEDG 


| 20° and 26” Ceared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 











>» BARNES’ 


D7 UPRIGHT DRILLS 


Complete line, ranging 















New Haven Manf'g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
2 BY 24 i ia TABLE TURRE} 





JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. S. A. 


L. W. POND ae co. 


Manufacturers of and Dealers in 


Tron Working Machinery. 













PLANERS A 
SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS, 





Complete Universa: 
Milling Machines. 
Plain Back Geared 





























D. SAUNDERS’ 


Steam & GasFitters’ Hand Tools. 





21 ATHERTON ST., 
Yonkers, N. Y. 


MANUFACTURERS OF 


Pipe Cutting, 


THREADING, 


SONS, 





SEND FOR CIRCULAR. 





1 eee 


Taping Muvhne 


THE PATENT WHEEL PIPE CUTTER hg in the cut combines simplicity 


with strength and lightness. 
No loose 
friction of parts than any other pipe cutter made. 


Easily ade ipted to various sizes of pi 
arts to become detached and mislaid. All wearing sur ~ es are of tool steel hardened. Less 


Rolling instead of sliding motion. 





wa? ba ‘Good WORK. 


THIS 


Universal Cutter 


AND 


Reamer Grinder 


will grind all kinds of 
cutters and reamers 
® up tos” diam. without 
the use of special at- 
tachments. 


Gs Simple, Accurate, Rapid. 
a Price, $150, 
Write for Catalogue. 


THE 


~Aincinnati Milling 
Machine Co, 


= -CINCINNATI, O. 


/ Patent Cut- 
/  ting-off and 
kar — Centering 
| Machine. 


Sizes 2’, 3’’, 4”, 6'',6”. 


MADE BY 
Hurlbut & Rogers, 


South Sudbury, Mass, 


®; Chas. Churchill & (Co., Ltd, 
_ Agents, 21 Cross St., London, 
; England 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 















21 Cross St., 
London, Eng. 


CHAS, CHURCHILL & C0., Lid., AGENTS, 






























Double racks, spiral 
teeth, adjustable ta- 
ble, swivel jaw vise, 
feed adjustable, gears 
of phosphor bronze, 
bearings extra wide, 
bearings self-oiling, 
friction positive, 
smooth running. 

Send for Circular to 


1,0, Wright & Sons, 


69 & 71 CEORCE ST., BROOKLYN, E. D.,N.Y. 


Pare FRICTION SHUPER 
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= PATENTED. a 
./ With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO, 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application, 























\. from our New Friction = Machines. dteh lakes yA sn elon GUIDE 
Disk Drill, for light work Plain Univer = «18 
a, 86 to 42-inch Back Geared poe: sc os 2 PULLEYS 
Self Feed Drill. the requirements of the | % 5. FOR 
: best practice. 325 Light Belts, 
Send for Catalogue tac Si ‘9 JOHN ROYLE & SONS, 
and Prices. > 7 KEMPSMITH ai : paaeviat BROS.., PATERSON, N, 4. 

4 » i hi T ( a*s Manufacturers of 2 b> . 

W. F. & JOHN BARNES CO., - PP «mOcnin’ 200) WO, | 23 Lathes & Upright Drills. Zz 3 = 
1995 Ruby Street, Rockford, Hl. C- - MILWAUEEE, Wis. | <= 20in. sw ing.” Largest Va. ” ° 4 x 
3 tured in the world. si - od = 4 2 
KEY SEATERS| GAGE - seis Have ee a: 
GAGE MACHINE WORKS. ee Bie 
Portable and Stationary, MANUFACTURERS oO 9 mega 
Rack-Cutting Attachment zie 835 
Key-Making Machines, S| r) E § = = 
Giant Key-Seater Co. MACHINE Se Poe aia 
EAST SAGINAW, MICH, YP. BLAISDELL & CO ode a aT 
y ° bd] a 
sige targa] J roxatumer AY TOOLS rg mete 

. Stective meat ni tts and A SPECIALTY WATERFORD, Machinists Tools, Whe Os ® z 

= COWGILL IRON WORKS, . ra - a ai > = 

Umaha, Neb. N. Y. WORCESTER, MASS. & ri ms, $ fe a 

NEW SHOP. AMPLE ROOM. W. D. FINETOOL CONTRACT, Tath STREET, 
AND AND 


PERFECT EQUIPMENT. 
NO MAKESHIFTS. 








PERFECT LIGHT. 





EASILY REACHED, 





FORBES 
& CO., 


HOBOKEN, N. J. 


MACHINE 
WORK. 


DAYS’ WORE. 


JOB, 


OR 


HUDSON, 
HOBOKEN. 





“es fl Pipe- Cutting Machines 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion, Cuts and screws pipes 
Y to 2-inch. Easily carried 
about. eee eee 


“ECLIPSE” Nos. 2 ana 3. 
These are powerful and mot 
efiictent 
machines 
Jor cutting 
large 
PIPES, with which one man can 
Casily cut off and thread b-inch pipe. 
No.2 Cuts and Screws 2% to a3 
No.3 se 2% tob in. 
tt will pay you to write us for 
particulars. 
PANCOAST & MAULE, 








iphia. 








[Mention this paper.) Philadel, 
We also build Power Mac. 








H.B. BROWN & CO., 





EAST HAMPTON, CT. 





4, 6 and 6 Ft. SWING. 





H. BICKFORD, 





ouie AND TURNING MILLS, 


LAKE VILLACE, N. H. 


THE UNITED STATES WAVY 


requires most thorough and impar- 
tial testing of 
devices. 


all steam engineering 
the 
public will certainly convinced 
that the MASON Valve 
presents superior qualities, when we 


This being the 
be 


Reducing 


case, 


inform them that it is recommended 
for use in the Navy Department. 


THE MASON REGULATOR CO., 


BOSTON, 


MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tar LOWE ALISTATTIR Ul 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 





Hamilton, 


OHIO. 


mena ny Mh, 


or 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 


THE OPEN N SIDE IRON PLANERS, 


GUARANTEED 
Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL. 
Sizes 30” to 120” by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MD. 

















a 
———\ 
wre a: URERS Or 


=7(8 


AERA NT 


SES ARES DRILLS. 























Special Milling Cutters, Reamers, Diss, Taps, 
GEARS TO ORDER. 


GEAR CUTTING TO ORDER up 
to 60 inch Diameter. 


ADJUSTABLE BLADED REAMERS. 


R. D. NUTTALL COMPANY, Allegheny, Pa. 


Designers and Manufacturers of Special Machinery and Tools. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


Universal 22lain Grinding: Machines, 


Work and traverse in- 
4 SIZES. wf stantly varied to any 
speed between ex- 
tremes. Re- 
versingpoints 
varied b 
hand. Pivot 
table simultane- 
Guay clange d S 
bot 
hand, has no atk 
£ or screws on its 
end; easy to keep 
clean: is gradu- 














KEUFFEL & ESSER CO., NEW YORK. 
Gacha B.ue Print Paper. 


bola 18 THE CHEAPEST, NO WASTE. NO FAILURES. 





Sachias MAKES THE BEST AND MOST PERMANENT PRINTS, 
Saobio KEEPS LONGEST AND GIVES THE MOST PERMANENT PRINTS, 

WHEN WASHED AND ORIED 18 STRONGER THAN IT WAS BEPORE. 
IMITATIONS are plentiful The principal advantage claimed for the imitations le the iow aries. 
‘We ctaime that Kaglide ta the cheapest. for the reasons stated above 
Samples, Price Liste and information cheerfully furnished. Photo Printing fer the Trade 






















Belt Power Air Pump and| _—_— 
Condenser. 


The CONOVER MFG. CO. 


CONSULTING ano 
MECHANICAL ENGINEERS 


95 LIBERTY STREKT, 


NEW YORK. e \ ated in 4 d 

Jo Ai : egrees 
No Air Locks. 15 to 50 per cent. 

fuel saved or equal amount of and ealeer in inches per foot. 





power gained. Runs with same 


economy as engine, 


sen Il Peg BF Fe LY > 
YN EW PATENT 


CENTER ge ESoes) 
RHYMER (ai 


For Finding and Correcting 
the Center of 


SHAFTS, 


SPINDLES, 
CUDCEONS, ETC. 


James Hunter Machine Co, 
NORTH ADAMS, MASS, 


Manufacturers, 
Waynesboro, Pa. 


LANDIS BROS. 








N. 
Me0, 
- 
*, 
. 








BEMENT, MILES & CO., 


PHILADELPHIA, 


PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, 








Machine Shops, Rolling Mills, Steam Forges, Ship 
Wards, Boiler Shops, Bridge Works, 
Etc., Etc. 
The , HILLES & JONES CO. es cetiwa 
a9 DELAWARE, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


- HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 











WYMAN & & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 









ACME 


CLEVELAND, 







FIRST PREMIUM, 


MACHINERY CO. 


OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MM CAL. 







PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
gos AUG. 25, 1885. 





NY POSSIBLE SIZE HOLE FROM INCH Lm 7 INCHES WITH 9 OF 





a Mantel. 





HARDENED. AND 








“W.H. NICHOLSON & CO., 





GROUND. 





London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, 


WILKES-BARR&, PA. 
London, E. C., Eng. 





__ THE NORTON DRILLS. 


AND RAPID DRILLING. 





1, 2,3, 4 or more Spindles, Sensi- 
tive or "Automatic Feed 
To drill from 0 to 1-2 ineh holes. 
The Latest and Best ; most con- 
venient, sensitive and durable Drill 
bas he market. 
ave Balan Spi ° 
ane ed Tables. peninsend Bet 
rite for prices a description, 
or by Special Machinery. 


THE NORTON & JONES 


MachineTool Works, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 










IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
44 in. to smallest size. 
Price, $5.00 net each. 

No. 2 cuts sizes from 4% 
in. to smallest size. Price, 
$10.00 net each. Send $1.00 
for 550 page illustrated 
catalogue of fine tools 
and supplies. No charge 
made when $10.00 worth 
of goods are ordered. 





FR ASSE & CO., 


92 Park Row, New York. 





The Straight Line Gentrifugal Separator 


was NO'T included in the test recently made at 
Cornell University. A claim is made in another 
Journal that Separator B showed the greatest 
efficiency due to corrugations of interior surfaces. 
We not having shown our Separator in the above 
mentioned test, it might lead the genera! public to 
imagine we do not possess the best Separator, which 
we claim we do, and can show greater efficiency 
than any Separator on the market, in a competitive 
test where all Separators are represented. 


I respectfully request interested parties to inves- 
tigate this theory to substantiate this claim. 


JOSEPH DE RYCKE, 


145 Broadway and 86 Liberty St., 
NEW YORK. 








RADIAL DRILLS 


For Machine Shop Use. 
4 Special Radials for Bridge Builders. 
Box’s Double Screw Hoist, 


500 Ibs. to 20 rene 
n 







Consett carried 


Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley to 
ton Traveling and Jib 
Cranes. 


Photos and Cuts 
on Application, 


Alfred Box & Co., 


hd yy — Frou, Poplar &CanalSts., 
Philadelphia, Pa. 


DEFIANCE MACHINE WORKS, 


DEFIANCE, O., U.S. A., 










BUILDERS OF 
WOOD-WORKING MACHINERY 
FOR 
HUB, 
SPOKE, 


WHEEL, 

BEND- 
ING, 

WAGON, 

mm CAR- 

y  RIAGE 

AND 

- HOOP FAC- 

TORIES. 


SEND FOR 
CATALOGUE. 


oD AY STEAM. 


ENGINE 
& Simpson's Centrifugal 


Separator and Trap. 


For Su »p lying C lean and Dry Steam 
to Engines, Dry Houses, etc. 


Place Separator as close to engine 
as possible, the steam taking asp ope 
course between the threads caus 
the water to be thrown by senmite- 
val force against the outer walls, 
while the dry steam goes thr« magh 
the small holes to center of pipe 
Steam can enter at A or B, as con 
venience may require ; also used in 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for all pur 
poses where Dry Steam is necessary. 


KEVSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. ¥. 


Patent Wheel Boxing Machine. 
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SALES AGENTS: W. 


in Use, Over 2,500. 






L. SIM 





BUCKEYE AUTOMATIC CUT-OFF ENGINES 


25 to 1,000 H. P. 
These engines are the combined result of long ex- 


perience with automatic cut-off regulation, and most 
careful revision of all details. 
constructed for heavy and continuous duty at medium 
or high rotative speeds. 
==. in Steam Consumption and superior regulation guar- 
anteed. 
to 100 H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. 


They are designed and 
Highest attainable Economy 


Self-contained Automatic Cut-off Engines 12 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SON 10 TELEPHONE BUILDING.) N. W. ROBINSQN, 154 Washington St., Chicago, Ili, 
» 18 CORTLANDT STREET, N. Y.§ ROBINSON & CARY COMPANY, St Paul, Minn. 
KENSINCTON ENCINE WORKS, 


LIMITED, PHILADELPHIA. 


Sele Licensees and Manufacturers for New Jersey (South of Trenton). Eastern Pennsylvania, Delaware, Maryland, ani Virginia 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 00., 


33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 


New York Agency,18 Vesey St. 
35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE, 


~ COMBINED 
“OQTTO" GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


i} 
y 


l 


ml 


ic 











GAS # GASOLINE ENGINES 















6 


>, 


Expense one cent an 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 























er i IMPROVED -= 
STEAM ENGINES 
IN FULL VARIETY“ 


[emecere PO ANTS 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. @ 


Send for Special Circular. 


CORLISS, 


ConTRACTS 
TAKEN FOR 





















: a ‘ 
FIG ON 





NY Buln, 


WAYNESBORO, PA. 











A 
3 
al 





= £ £é A GENUINE “COoRLiss.” 





The Almond Coupling 


mand requires but little 
A NEW quarter turn 






STATIONARY and PORTABLE. All Sizes. 
‘ SN Dwarfs in Size, but 
a 
 ] yattention torun them 
Every Engine 
Guaranteed. Full 
hl teed free by mail 
Mention this paper. 
motion to replace 
\ quarter turn belts and 
bevel gears. 
T. R. ALMOND, MFR., 
“a 83 and 86 Washington Street, 


Giants in Strength. 
¢ ee . <y $ 
VAN DUZEN 
BROOKLYN, N. Y. 





pace 
require 





ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
stroke at every revolution and in half the time 
by any otherengine. Send for Illustrated Circular 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, 


PHILADELPHIA, PA. 





Complete 
Steam Plants, 


Engines, Shafting, Hangers, 
Pulleys and Boilers. 


Tue Lane & Boptey Co., 
CINCINNATI, 0. 


FRISBIE FRICTION 
PULLEYS CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE 








£08 ShaES Os 
OY — WOISELESS pos 
' con ar Par E, 


4 
$y"Rocess an 
RACUSE: 





STRICTLY NOUSELESS AND MORE 
DURABLE THAN STEEL. 
Patentees and Sole Manufacturers 
THE NEW PROCESS RAW HIDE CoO.. 
SYRACUSE, N. Y., U. & A. 





LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
A equally well in every possible position. 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 












SOUTHWARK FOUNDRY & MACHINE CO., PHILADELPHIA, PA. 







SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE, 


ALSO BUILDERS OF 
Blowing Engines, Reversing Engines, 
Centrifugal Pumps, Accumulators, 


| 


Ke Cpl 


Hydraulic Cranes, 
Boilers, Tanks, ete. 


Engines: 
' Damonp ilies 
Ho BAND FRICTION 


H&S Ts, 


a. (Yr / rl —— ee eee MINING MACHINERY. 
M.@. BULLOCK MANF’G.co. CHICAGO, U.S.A. 





| 


Vy 





INE TOOLS 


IN STOCK. 
New Pattern Upright, Boring“and Turning Mill, 39 in. swing. 


complete, 

New Pattern Radial Drill, dril's to center of 78 in., auto. feea 
complete. 

New Pattern Universal and Standard Milling Machines, sev- 


eral improvements. 
New Pattern Crank Motion, 15 in. Adjustable Stroke Shaper, 
seeveral improvements. 
New Pattern Geared Shaper, 24 in. Stroke, several improve 
ments. 
Engine Lathe, 38 in.x16 ft., Perkins, Heavy. 
* vie 32 in.x18 ft., Standard. 
: “ 30 in.x12 ft., Fitchburg. 
= “«  - 28 in.x16 ft., Standard. 
” “27 in.x12 ft., 2d hand, cheap. 
“ “2% in.x1?2 ft., Fitchburg. 
ed 24 in.x12-14 ft., Standard. 
“ 21 in.x10 ft., Perkins, 1 9-16 in. hole. 
« 20 in.x12-14 ft., Standard. 
“ 18 in.x8 ft., ne eg | 
at 18 in. x6-8-10 ft., Hendey, Plain & Taper Att. 
ned 16 in x6-8.10 ft., = by “ 
“ : 16 in.x6 8 10 ft., Fitchburg, Plain & Taper 
Atts. Compound Rests. 
15 in.x6 ft., Prentice, Compound Kest. 
14 in x6 ft., Fitchburg, Plain & Taper 
13 in. x6 ft.. Ames, 7-8 in. holes, Screw 
friction feeds complete, 
special low price. 
Planer, 2% tn.xé ft., Powell, modern, Al order. 
« 24 in.x5 ft., Walters, good oraer, cheap. 
24 in.x6 ft., Fitchburg, latest pattern. 
30 in.x8-10 ft., Powell, heavy pattern 
36 in x12 ft., - = ad 
40 in.x12 ft Fitchburg, (3 weeks.) 


Drills, 20-21-25-28 and 32 in. Prentice 
« 20 in 


Pratt & Whitney, good order. 


Shapers, 15 in. Friction, Hendey, good order. 
Screw Machine, No.1, wire feed, complete, good order, Brown 


& Sharpe. 
Profiling Machine, 2 spindle, good order, cheap. 


Send for Comp’ete Sept. List. Just Out. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S 


N. Y. Mach’y Warerooms. 








Borinc & TURNING MILLS 
TURRET MACHINES. 


ATHE 





BripceErort MacuHine Toot Works. 


E.P Buttarpb,PrRopr. 





BRIDGEPORT.CONN. 





PHILADELPHIA CORLISS ENGINES. 


Catalogues Mailed on Application. 
Non- Superior 
Condensing. Design, 
Workmanship 


and Finish. 


Condensing. 


Triple 
and Quadruple 
Expansion, 


Best Material. 
HIGHEST 
EFFICIENCY 
GUARANTEED. 


PHILADELPHIA ENGINEERING WORKS, 


LIMITED, 
Mifflin and Meadow Sts., PHILADELPHIA, PA. 


a elmP4eline) mele 
Vertical. 




















W. C. YOUNG & CO., "Senn. 
Engine Lathes, Hand Lathes,|} 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


HARLES MURRAY=:- 


BO/ENGRAVER on WOO 


55 ANN ST. NEw YORK: 
AUTOMATIC IN FUEL AND WATER SUPPLY. 


THE SHIPMAN AUTOMATIC STEAM ENGINE. 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL, 
1, 2, 4, 6 and 8 horse-power. 


STATIONARY and MARINE. NO SKILLED ENGINEER. 
SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 


ALL & WOOD COMPANY, 


Owners of Ball Patents and Builders of 


IMPROVED AUTOMATIC CUT-OFF ENGINES. 


Under the personal supervision of the inventor, F. H. BALL, 


Works, Elizabeth, N. J, Office, 15 Cortlandt St., N.Y. 
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BROWN & SHARPE MFG. 


CO. 
PROVIDENCE, R. I. J 


IMPROVED 16-INCH SCREW GUTTING ENGINE LATHE. 

This Lathe has, be- 
sides the well-known 
devices of those in 
common use, others 
which render it spe- 
cially desirable for use 
_ ina tool room, or for 
Les any fine and accurate 
Soe work. 


S. A. SMITH, Western Representative, 


23 So. CANAL STREET, CHICAGO, ILL. 


mee 


NILES TOOL WORKS, 


HAMIL/IFON, OHIO. 


NACHINE TOOLS. 
SLOTTING MACHINES. 


In sizes from 64-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
Feeds are longitudinal, 


















quick return motion. 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 
all classes of machine shops. 

Correspondence solicited. 


NEW YORK, 
136 & 138 LIBERTY ST. 


PHILADELPHIA, 
705 ARCH ST. 


CHICAGO, 
PHENIX BLOG, 
PITTSBURGH, 
LEWIS BLOCK 








STOWNE MFG CO, 


eo. PHILA.BOSTON. 








‘*Here is a valve just as good as the Genuine Jenkins Bros. and costs you iess money.’ 
This is the war cry of the imitators and their friends. In answer to this cry we will oe 
out our old hundred ton gun—which never fails to clear the field—and here is the SHOT. 


A FAIR OFFER. 

If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you 
cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, 
Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your 


money will be refunded. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


THE og! LODGE & DAVIS MACHINE IT00LCO. 


Works: CINCINNATI, OHIO. 
BUILDERS OF 


IRON, STREL, AND BRASS 


WORKING MACHINERY. 
20, 26, and 32 inch GEARED SHAPERS. 
Write for large cuts with full descriptions. 


MACHINE SHOP OUTFITS. 


EASTERN HOUSE, 64 Cortlandt Street, New York City. 
WESTERN HOUSE, 68 & 70S, Canal Street, Chicago, Ill. 











BOSTON OFFICE, 23 and 25 Purchase Street, Boston. Mass. 
PHILADELPHIA OFFICE, 19 N. Seventh St., Philadelphia, Pa. 


ct?” See Advertisement on Page 16. 


PITTSBURGH HOUSE, Cor. Markt. & Water Sts., Pittsb’gh, Pa, 


GEO. W. FEEL, 





THE PRATT & WHITNEY CO., 


Hartford, Conn., 


MANUFACTURE 
Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drillffre Ma.- 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, ae 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


: Bit a NG S’ : = 


— 00 
ad i Bes! fo 


DROP 
MANUFACTURED AND FOR SALE BY 


HE BILLINGS& SPENCER Co. 
HarTForRD, CONN. U.S.A. 


WARNER & SWASEY, 


CLEVELAND, OHIO, 


}ACHINE TOOLS | ‘a. 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION. | 






k rGED — 


MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


TOOLS aD SUPPLIES, 


RAILWAY and 
MACHINISTS’ 





















The Celebrated 




















re > oe \ 
ae % *F.E.REED gage 
SEE = 16-inch Swing = 2 
EE et Engine Lathe. 
ie 111-113 13 LIBERTY ST., , NEW YORE. 
Gees We carry the largest line of Tools and Supplies in the City. 
Sae6 
Fae | 
Ese & 
e835 
So 5 
bal) 
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J. M. ALLEN, Presment. 
Wo. B. FRANELIN, 
F. B. ALLEN, 


J. B. PIERCE, SeEcrEtTArRY & TREASURER 


" Key-Seating Machins 
i and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


VICE-PRESIDENT. 


SECOND VICE-PRESIDENT. 





‘< Lathes, Planers, Drills, 
or anything in Machinists’ 
~ Tools or Supplies. 


W.P. DAVIS, | 


ee 


GRANTS [GEAR] WHEELS [and [GEARIOUITING) 
jot jevery [kind | and il [sizes, [ready [made for! 


esol Loree [Now Tresuse foe [eer for 
181.50. | Send | for | Catalogue | 


LRAINGIONIGEARIW 49: sues et tno 




















wou 






TAPPING MACHINES 


15 and “epee None mom 

~ OUR XIGINE OF "TAPPING MACHINES. 
‘THE GARVIN MACHINE COM PANY, 

Manufacturers of, 





and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Universal and llain Milling Machines, Drill Presses, Screw Machines, Hand 
and Enyine Lathes, Planers, Profilers, Ch ucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c, 
Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITs BRANCHES, 


Laight & Canal Sts. [Catalogue sent on Application. ] NEW YORK. 













TANERS ee 


AND 
MANUFACTURED BY 


SPIRAL GEARED. 
The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 

















| TORRINGTON NN. 


1 OMANUFACTU RERS OF 


MACHINETOOIS 


Se 
ND L\_OEND[OR OUR CATALOGUE USAC UN melcit] wi 





24” Pillar =. 16” Pillar Shaper. 





25” Pillar Shaper. | 








Manufacturer 
—of— 


APS & DIE 


-M.CARPENTER & 
STULL ULLLLULLET 





PAW TUCKET.R.|I. 





